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34 HARBOR AND LAND COMMISSIONERS. [Jan. 

Cape Cod Canal. 

The Boston, Cape Cod & New York Canal Company, 
chartered by chapter 448 of the Acts of 1899, to construct 
and operate a ship canal between Barnstable Bay and Buz- 
zards Bay, after depositing $200,000 with the Treasurer of 
the Commonwealth, filed with the Board of Harbor and 
Land Commissioners plans of the proposed location and 
construction of the canal in accordance with the require- 
ments of its charter. 

A hearing on the approval of plans was given on Nov. 28, 
1899, as stated in last year's report, and was continued at 
the request of the representatives of the Canal Company by 
sundry adjournments until December 6 of this year, which 
was fixed by the Board as the date for final hearing. At 
several of the hearings remonstrants appeared and were 
given an opportunity to be heard. During the last session 
of the Legislature the Canal Company secured an amend- 
ment of its charter, being chapter 476 of the Acts of 1900. 

Boat Harbors. 

From specific appropriations made by the Legislature, the 
sum of $69,073.87 has been expended on harbors of the 
above class. In the nature of things, an average amount of 
repairs will be required on works of this character which are 
exposed to the violence of the elements, otherwise they will 
fail to subserve the uses for which they were originally 
intended. In some exposed situations, where the condi- 
tions are changing, as in shifting sands, the expense would 
naturally be greater than in others. 

The Board reasserts its views, as expressed in last year's 
report, that these harbors are as yet more or less experi- 
mental, and that new works of this nature should be deter- 
mined with caution, for, beyond the original outlay, nothing 
but lapse of time will give data from which an estimate of 
the annual cost of repairs could be fairly made. 
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No. 1: — 

84,000 cubic yards excavation, at 45 cents, . . $37,800 

17,000 tons stone, at $2.50, 42,500 

10 per cent., 8,000 



$88,300 



If the inner end of the channel should turn 
to the east and follow the present chan- 
nel, the above cost could be reduced as 
follows : — 

12,300 cubic yards excavation, at 45 cents, . $5,535 
10 per cent, 553 



6,088 



$82,212 



No. 2:— 

77,500 cubic yards excavation, at 45 cents, . . $34,875 

14,000 tons stone, at $2.25, 31,500 

10 per cent., 6,625 



$73,000 



No. 3: — 

64,000 cubic yards excavation, at 45 cents, . . . $28,800 

12,000 tons stone, at $2.25, 27,000 

10 per cent., 5,580 



$61,380 



We are informed that the number of vessels at present 
making a harbor in the bay are 1 schooner, 1 sloop and 10 or 
more cat boats ; that, owing to the deterioration of the en- 
trance channel, many goods which formerly were brought to 
Waquoit by small schooners are now brought by teams from 
Falmouth ; that 300,000 feet of lumber were rafted ashore 
here from vessels lying in the sound during the past year ; 
and that it is the opinion of well-informed people that the 
construction of any one of the proposed channels would result 
in an increase in the use of the bay. 

Doubtless any improvement of the channels at the en- 
trance of Waquoit Bay would be appreciated by those having 
occasion to use them. The cost, however, of any project 
contemplating a permanent benefit would seem to be dispro- 
portionate to any possible benefit at the present time. The 
country around the bay is sparsely settled, and there are as 
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April 3-7. A survey of the entrance to Green Harbor, as a basis 
for letting contract for dredging. 

April 20 to May 9. A survey at the mouth of Charles River, as a 
basis for contract for dredging under special appropriation by 
the Legislature. 

May 11, 12. A survey of Chelsea Creek, near Marginal Street, 
to determine the location of the harbor line. 

May 21. A survey at Shirley Gut, to determine the extent to 
which the Point had encroached on the Gut during the pre- 
vious two years. 

July 27 to Aug. 24. A survey of the entrance to Waquoit Bay f 
in Falmouth, under the provisions of chapter. 42 of the 
Resolves of 1900. 

Aug. 27 to Oct. 5. A survey of Cutty hunk harbor, under the 
provisions of chapter 33 of the Resolves of 1900. 

Oct. 8-15 ; Nov. 1, 3, 27, 28. A survey at the mouth of Charles 
River, over area dredged under contract with the Eastern 
Dredging Company. 

Oct. 24-26. A survey of the channel dredged in Lewis Bay, at 
Hyannis, under contract with Cole Brothers. 

Oct. 16-23. A survey and soundings over Bird Island flats, under 
the provisions of chapter 97 of the Resolves of 1900. 

Sept. 4 to Oct. 24. Borings on Bird Island flats, under the pro- 
visions of chapter 97 of the Resolves of 1900. 

March 29. A survey of entrance to Witchmere harbor, in the 
town of Harwich, after the completion of the jetties. 

Aug. 20-24. A survey of the beaches at Scituate and North 
Scituate, preparatory to the construction of sea walls, under 
the provisions of chapter 434 of the Acts of 1900. 

April 9-17. A survey of the channel dredged at Osterville, under 
contract with George H. Cavanagh. 

April 12, 13. Borings in Lewis Bay, on location of proposed 
channel. 

Sept. 21. A survey of the entrance to Lake Anthony, at Cot- 
tage City. 

Inspections made by the Board during the Year. 

18M. 

Dec 1. New Bedford and Fairhaven bridge and approaches, 

on Acushnet River. 
14. Wharf on Mystic River, belonging to heirs of Joseph 
Manning, relative to proposed improvements. 
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Salaries of Commissioners. 

The attention of the Legislature is again invited to the 
inadequate compensation of the Board, in the belief that the 
increased work and responsibility of the commission will 
receive due consideration. 



This commission and the public service met with a 
genuine loss through the death of Mr. Dominicus Kopp- 
mann, on the 3d of January last. He was the consulting 
engineer of the Board, having been connected with its work 
in his professional capacity since the organization of the 
Harbor Commission, in 1866. 

Mr. Koppmann was a gentleman of the highest character, 
conscientious in his public duties, ever courteous and kindly 
to his associates, and throughly entitled to the sincere 
regard in which he was held by the members of this com- 
mission, who desire to place upon record this expression of 
their appreciation of his character and worth. 



The foregoing report is respectfully submitted. 

WOODWARD EMERY, 
CLINTON WHITE, 
CHARLES C. DOTEN, 

Commissioners. 
Dec. 1, 1900. 
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July 12. With Augustus Bellevue & Co., for building one 
oak pile pier and one spruce pile pier on the 
Commonwealth flats at South Boston, to be 
leased to Curran & Burton, — amounting to . $12,057 00 

July 16. With Augustus B. Martin, for excavating the 
berths at the piers to be built by the Com- 
monwealth on the Commonwealth flats at South 
Boston, and leased to Curran & Burton, and 
widening the channel leading thereto, — 
amounting to 12,800 00 

July 26. With Daniel A. Dorey, for constructing wooden 
catch-basins and pipe drains on the Common- 
wealth flats at South Boston, — amounting to . 3,898 14 

Aug. 27. With Thomas H. Kiely, for furnishing riprap 
stone for work to be done on bank of the Con- 
necticut River in Hadley, for the sum of $1.80 
for each cubic yard of stone, — amounting to . 6,886 83 

Aug. 24. With George W. Townsend, for the removal of 
boulders at Green Harbor, in Marshfield, — 
amounting to 403 95 

Sept. 7. With Eugene S. Belden, for extending and 
strengthening the jetties built under direction 
of the Board at Menamsha, Lake Anthony and 
Osterville, for the sum of $3 for each ton of 
stone placed in the work, — amounting to 8,680 00 

Sept. 10. With Luther White, for building a bulkhead at 

Green Harbor, in Marshfield, — amounting to 152 00 

Sept. 20. With Taylor, Carr & Andrews, for building a 
concrete sea wall at the Sand Hills, in Scituate, 
for the sum of $5 for each lineal foot of sea 
wall 8 feet high ; $4.75 for each lineal foot of 
sea wall 6 feet high ; 90 cents for each cubic 
yard of tilling furnished and graded in place, — 
amounting to 5,408 05 

Oct. 12. With Augustus Bellevue & Co., for extending 
a pier on the Commonwealth flats at South 
Boston, built under the direction of the Board, — 
amounting to 1,428 00 

Total amount $124,181 02 
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Average number of vessels per day at anchor in the harbor, . 40 

Greatest number for any one day, 104 

Total number of vessels ordered from the channel, . . . 2,450 
Total number of vessels moved from the channel by the harbor 

master's steamers, 177 

Total number of arrivals, foreign and domestic, .... 11,729 

Respectfully submitted, 

BYRON F. BRAGDON, 

Harbor Matter. 
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The transplanting of beach grass was began about the 1st of 
May, bnt on account of continued dry weather it was deemed 
best after working a few days, to suspend operations until more 
favorable weather. Work was resumed September 19, and con- 
tinued during suitable weather until November 18, about 25 acres 
being covered during the season. A large quantity of bay berry 
was used in connection with grass planting and among the grass, 
this shrub proving to be of considerable value, as it is easily 
transplanted and grows vigorously. 

No work has been done in the nursery other than the removal of 
the plants therein for transplanting purposes. 

I am glad to be able to report that the work done during the 
past seasons shows very satisfactory results, notwithstanding the 
fact that the weather conditions during this season have perhaps 
been the worst for work of this character known for years. 

During the last three months we have experienced some very 
severe wind storms, sufficient to move large bodies of sand ; yet 
over the sections of the territory upon which we have operated 
not the least damage or disturbance is observable. 

There is a noticeable improvement of the lands already treated, 
which encourages belief in the ultimate success of the project. 

Respectfully submitted, 

JAMES A. SMALL, 
Superintendent of the Province Lands. 
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Bay, Stony beach in Hull, Charles River, Merrim&c River, 
Bass River, Herring River, North River, Scussett River, 
Sandwich harbor, Apponagansett harbor; also of the sites 
of proposed work in tide water and great ponds, upon peti- 
tions and plans presented to the Board, the location of 
wrecks and obstructions to navigation, and various struc- 
tures built under licenses from the Board. 

Through transactions of the Board there has been paid 
into the treasury of the Commonwealth during the past year, 
from rents, licenses, and sales of laud, the aggregate sum of 
$59,751.56. 

During the year 11 new contracts* were made by the 
Board, duly authorized for the estimated expenditure of 
$152,018.59. 

On August 1 , the Board executed a bond for a deed of 
conveyance from the Commonwealth to George C. Corcoran 
of 31,500 square feet of land on the Commonwealth flats at 
South Boston, bounded by Anchor, Bullock and D streets, 
for $15,750, and other considerations of importance and 
value to the Commonwealth. 

On November 26, the Board executed a deed from the 
Commonwealth to the trustees of the Boston Real Estate 
Trust of 188,126 square feet of land on the Commonwealth 
flats at South Boston, bounded by Summer, D, Fargo and E 
streets, the consideration being $263,376.40. This deed 
was given in accordance with the provisions of a bond from 
the Commonwealth to the said trustees, dated Jan. 10, 1899. 

Commonwealth Tide Lands. 

On November 26, a license was granted to the Boston & 
Maine Railroad to extend Pier 5, Hoosac Tunnel Docks, on 
Charles River, to the harbor line established by chapter 479 
of the Acts of 1897. The Board recommended the payment 
of $3,615.75 by the licensee for the rights and privileges 
granted in tide- water land of the Commonwealth to be 
covered by the proposed extension, and to be used as a dock 
appurtenant to said extension, the area being 4,821 square 
feet. This amount was determined by the Governor and 
Council, Nov. 27, 1901, under section 16 of chapter 19, 

* See Appendix A. 



1902.] PUBLIC DOCUMENT — No. 11. 5 

Public Statutes, to be just and equitable. The amount thus 
received will be paid into the compensation fund for Boston 
harbor, under chapter 146 of the Acts of 1897, the income 
of the fund being available for use by the Board in the im- 
provement of that harbor. 

Boston Harbor. 

The deep and sheltered anchorages in the lower harbor of 
Boston, together with the safe approaches thereto, entitle it 
to be classed among the best of natural harbors. The need 
of deeper channels from the wharves to the sea is an oft-told 
tale, but it is one which must be repeated and reiterated. 
They are not the needs of caprice or fancy, as all know, but 
rest on the solid basis of continued commercial prosperity 
to the capital city of New England, which is the chief natural 
outlet for exports from the great north-western territory in 
vessels of modern type. 

In 1892 the federal government, whose duty it is to pro- 
vide the sea coast harbors with sufficient depth of water 
ways, in order to enable the ports to meet the growing 
demands of commerce, approved the project for deepening 
the main ship channel of Boston harbor to 27 feet at mean 
low water for a width of 1 ,000 feet, as far up as the south 
ferry to East Boston. While this work was under way, it 
was found that when completed, owing to their greater draft, 
the channel would be inadequate to the requirements of 
modern ocean steamships, and consequently other projects 
were matured and entered on for still greater depths of 
channel. 

In 1899 Congress appropriated $455,000 for the purpose 
of dredging a new channel from President Roads through 
Broad Sound to the sea, to be 30 feet deep at mean low 
fater and 1,200 feet wide, and the same is now considerably 
fl&ore than half done. 

These projects for improvement, however, failed to keep 
P^ce with the increase in the size and depth of the steam- 
ships, and still another project was matured, providing for a 
channel 35 feet deep, and in width varying from 1,200 to 
1»500 feet, from the sea up to the Navy Yard and to the 
first bridges on the Charles and Mystic rivers respectively. 
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for streets in this section of the city. It is reached from the 
city proper by Summer Street, which is a high-grade street, 
crossing the tracks of the New York, New Haven & Hart- 
ford Railroad by a bridge. A large part of the necessary 
drains and catch-basins for the surface drainage of the terri- 
tory have been built, and are in good condition. 

The principal work done during the year has been on the 
structures on the borders of this property, which are treated 
under their respective headings. 

A dump for refuse material brought from excavations in 
the city to be disposed of, has been maintained, but the terri- 
tory used for this purpose has become so nearly filled that 
the dump will probably have to be discontinued in the near 
future ; in fact, the available territory for disposing of such 
material near the business section of the city has nearly all 
been filled. 

A temporary use of various portions of the Common- 
wealth's property has been made during the year, under per- 
mits granted by the Board. 

With a view to a beneficial effect upon future sales of this 
property, it is recommended that the Board be granted 
power, with the approval of the Governor and Council, to 
make alterations in plans heretofore adopted, and to alter, 
discontinue or relocate streets or ways. 

The artificial channel through the flats, connecting the coal 
pockets with deep water, was enlarged in January by dredg- 
ing, at a cost of $1,000, paid out of the Commonwealth Flats 
Improvement Fund. 

Commonwealth Pier. 

Work has been continued on the large new pier at South 
Boston, now called Commonwealth pier, 1,200 feet long and 
400 feet wide, authorized by chapter 513 of the Acts of 
1897, which has been under construction during the last four 
years. The sea wall and filling forming the core or solid 
portion was completed in 1899, and the oak pile platform, 
50 feet wide, surrounding this solid core and forming the 
face of the pier, in May, 1901. 

In order to provide a surfacing material over the clay fill- 
ing, the Bay State Dredging Company, under a contract 
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Northern Avenue and Bridge. 

One step forward was taken during the past year towards 
securing the necessary additional means of access to the 
Commonwealth's property at South Boston by the construc- 
tion of Northern Avenue and bridge, as contemplated by the 
four-part agreement executed in 1873, under which the Com- 
monwealth, the city of Boston, the Boston Wharf Company 
and the Boston & Albany Railroad Company began the 
development of what is now known as the South Boston 
flats. 

Chapter 507 of the Acts of 1901 lays out Northern 
Avenue, provides for its construction by the city of Boston 
and for the payment of a portion of the cost thereof by the 
Commonwealth, as well as for the release by the New Eng- 
land Railroad Company, the successor to the Albany Rail- 
road Company in the ownership of the property, of the land 
on the South Boston side. The plan of location may be 
found appended. The act was limited to take effect upon 
its approval by the city council of Boston. On October 16, 
the following letter was sent to the mayor of Boston, request- 
ing his early consideration of this matter and its presentation 
to the city council for action : — 

Oct. 16, 1901. 
To the Hon. Thomas N. Hart, Mayor of Boston, City Hall, Boston. 

Sir: — By chapter 507 of the Acts of 1901, the Legislature 
44 laid out Northern Avenue in the city of Boston, from Atlantic 
Avenue near Oliver Street easterly to Fort Point Channel ; thence 
across said channel by a bridge and thence across lands of the New 
England Railroad Company and its lessee, the New York, New 
Haven & Hartford Railroad Company and lands of the Common- 
wealth." 

Northern Avenue would cross the lands of the Commonwealth 
at South Boston along the water front, connecting the proposed 
Commonwealth piers, of which the first is now about completed, 
with Atlantic Avenue and the heart of the city in a direct course 
at grade. 

The act was passed to enable the performance of a prior agree- 
ment relating to the filling and improvement of the South Boston 
flats, whereof the provisions benefiting all the parties thereto 
except the Commonwealth have been substantially performed. 
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blasted in the progress of the work carried on by the federal 
government for the improvement of the ship channel. 

After enclosing the northern side of this area, the Board 
decided to extend the sea wall on its south side parallel 
with and 300 feet northerly from the northerly side of the 
reserved channel; and on March 7, 1901, a contract was 
made with William J. Lawler, the lowest bidder, to build 
about 1,350 feet of sea wall, at $56.49 per lineal foot, the 
work to be completed Oct. 31, 1901. The work was com- 
menced promptly, but, owing to the bad weather encoun- 
tered in its early stages, the contractor was unable to make 
the necessary progress with the foundation, and the com- 
pletion of the work has necessarily been delayed. The 
foundation is now finished, and the wall proper nearly com- 
pleted. The amount expended up to December 1 is as 
follows : — 

For construction, f 54,724 06 

Surveys and supervision, 1,188 70 



155,907 76 



The amount required to complete the work, including the 
reserve withheld under the terms of the contract for work 
already done, is estimated to be $21,600, or about $77,500 
in all. 

This territory is now so enclosed that the work of filling 
can be proceeded with at any time ; the remaining or east- 
erly side should be enclosed by a bulkhead as the work of 
filling progresses. 

Borings on Area to be occupied by Docks East of 

the Commonwealth Pier. 

Owing to uncertainty as to the area covered by the ledges 
which were known to exist along the pierhead line near the 
shoal called Slate Ledge, it was decided to make a series of 
borings, in order to ascertain the depth and extent of the 
ledges and the character of material overlying the same. 

Work was begun in the latter part of July, and finished 
early in November. In all, 94 borings were made, covering 
an area extending easterly from Commonwealth pier about 
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greatly needed, as large steamers are constantly arriving 
with cargoes which should be discharged at the wharves 
above Mount Washington Avenue bridge, but are unable to 
get there on account of the shoal water. 

The condition of the bridges on this channel is the same 
as stated in our last report, except that the construction of 
the approaches to Cove Street bridge is well under way, 
notwithstanding the work on the bridge itself, both over the 
channel and over the tracks of the Boston Terminal Com- 
pany, has not been commenced. 

South Bay. 

By chapter 519 of the Acts of 1897, the Legislature pro- 
vided for the abolition of the grade crossing at Dorchester 
Avenue, South Boston. The act directed a commission, to 
be appointed by the superior court, to " prescribe the details 
for the abolition of the grade crossing by relocating" certain 
parts of the Old Colony Railroad. By section 2 the Old 
Colony Railroad is required to construct a part of the rail- 
road so relocated and connections as prescribed by the com- 
mission. It is further provided that the Commonwealth 
shall pay 20 per cent, and the city of Boston 15 per cent, of 
the cost. 

The commissioners thus appointed heard the parties, and 
prescribed the locations and construction in a report con- 
firmed by a decree of the superior court. In pursuance of 
this report and decree, the relocation was made and the con- 
struction carried on in the tide waters of the Commonwealth 
in South Bay. Prior thereto, in December, 1898, the Old 
Colony Railroad Company filed a petition and plans with 
the Board of Harbor and Land Commissioners, under the 
provisions of chapter 19 of the Public Statutes, asking the 
Board "to authorize such construction and filling, and for 
such further action in the premises as may be authorized or 
required by the statutes in such case made and provided." 
Subsequently, before action by the Board, the petition and 
plans were withdrawn ; the work, however, was performed 
substantially in accordance with said plans, but without the 
approval of the Board, the railroad company contending that 
such approval was rendered unnecessary by chapter 519 of 
the Acts of 1897, and the doings in pursuance thereof. 
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the Commonwealth and the contending parties can be ascer- 
tained and settled. 

Under the project of the federal government, 86,511 cubic 
yards of material were dredged below the mouth of Island 
End River, giving a depth of 25 feet at mean low water in 
the channel. 

The New England Gas and Coke Company have continued 
their improvements by dredging and the building of struc- 
tures in Island End River, in accordance with plans approved 
by the Board. In all they have removed 397,552 cubic 
yards by dredging in the Mystic and Island End rivers, 
adjacent to their property. 

Weymouth Fore River. 

Among the licenses granted during the year, none presages 
more of benefit and prosperity to the water side of Boston 
than those permitting improvements and the erection of 
structures in tide water at the works of the Fore River Ship 
and Engine Company, on Weymouth Fore River, atQuincy. 

Shipbuilding at the port of Boston is reviving. In place 
of the wooden clipper ships of the last century, we are now 
building steel vessels of modern type and design. One of 
the largest and the best-equipped steel ship building plants 
in the country is rapidly developing on this river, the water 
of which runs into Hingham bay, with a depth sufficient to 
float battle ships now building of 15,000 tons and upwards, 
thence through Nantasket Roads into the main ship channel 
of Boston harbor. 

In order to enable vessels built at the works of this com- 
pany to pass out of the river, the county commissioners of 
Norfolk, in rebuilding the Quincy and Weymouth bridge, 
have provided for two draw openings, each 100 feet in 

width. 

Merrimac River. 

On October 8, a petition was received from Samuel W. 
George and other prominent citizens for a relocation and ex- 
tension of the harbor line on the northerly side of the Merri- 
mac River, in Haverhill, "to such an extent and in such 
manner as the Board may deem necessary to meet the re- 
quirements of business and public interests." 
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of the work while it was progressing and upon its comple- 
tion. The work was satisfactorily accomplished under the 
same method as had theretofore been successfully adopted, 
and was completed November 5. 

The section of river bank treated this year extends from 
the northerly end of last year's work up the river to Cole- 
man's Brook, — a distance of 1,455 feet. The area covered 
by the mats and riprapping is 19,989 square yards, at a cost of 
53 J cents per square yard, makiug a total cost for the entire 
work, including surveys, plan and estimate for proposed 
dike below the highway, of $10,060.78. 

Owing to some favorable circumstances, and the personal 
qualifications of the overseer in charge of the work, a con- 
siderable reduction in the cost per square yard of last year's 
work, which was 69 T 7 T7 cents, is noticeable. 

The completion of the protective works from the head of 
Front Street in Hadley around the •* high banks," so called, 
to Coleman's Brook, includes a distance of 5,100 feet, or 
nearly a mile, and will in the future afford protection to the 
main part of the town from further encroachments of the river. 

No other portion of the river bank in the town is exposed 
to the influences which have hitherto encroached upon the 
land now thoroughly protected ; and no danger need be ap- 
prehended except from a small break below the highway, 
which will have to be protected by a dike, for which plans 
and estimates have been made, and the cost of which will be 
well within the unexpended balance of the appropriation 
already made. 

In the prosecution of the work it became necessary to 
purchase some equipment, in the nature of scows, which 
could not be hired, together with tools and material, for 
which there is no further need ; and it is recommended that 
authority be given the Board to sell such things after the 
entire work is completed, and turn the proceeds in to the 
treasury of the Commonwealth. 

The unexpended balance of the appropriation now avail- 
able is $7,728.01. 

The report * of the engineer in charge may be found in the 
Appendix. 

* See Appendix B. 
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by virtue of the authority of chapter 489 of the Acts of the year 
1900, at which all the members were present, held this twenty-fifth 
day of January, 1901, it was adjudged as follows, to wit: — 

Wliereas, by act of the Legislature, Resolves 1899, chapter 99, 
it was " Resolved, That the Board of Railroad Commissioners and 
the Board of Harbor and Land Commissioners, who are for this 
purpose constituted a joint Board to act by a majority vote of all 
the members thereof, are directed to consider the matter of the 
completion of the New Bedford and Fairhaven bridge over the 
Acushnet River, and to report to the next General Court, on or 
before the fifteenth day of January, what has been the expense of 
said bridge as far as constructed ; also to report how and in what 
manner the bridge and the approaches thereto on the New Bedford 
side should be completed, including the abolition of any railroad 
grade crossing, the probable expense thereof, and by whom the 
work should be done, and by what parties the expense should be 
borne and paid ; and that no contracts be made by the county 
commissioners of Bristol County in respect to said bridge until 
authorized by the General Court " ; 

And whereas, in pursuance of said resolve, the said joint Board 
made a report to the Legislature, as follows, viz. : — 

COMMONWEALTH OF MASSACHUSETTS. 

Report of the Joint Board upon the Subject of relocating 
and widening the new bedford and fairha.ven bridge 
over the Acushnet River. 

To Vie Honorable the Senate and House of Representatives of the Com- 
monwealth in General Court assembled. 

By chapter 99 of the Resolves of 1899, the Board of Railroad Com- 
missioners and the Board of Harbor and Land Commissioners were con- 
stituted a joint Board for the purpose of investigating and reporting 
upon the subject of relocating and widening the New Bedford and Fair- 
haven bridge over the Acushnet River. The resolve reads as follows : — 

Resolve to provide for an Investigation by the Board of Railroad Com- 
missioners and the Board of Harbor and Land Commissioners rela- 
tive TO THE RELOCATING AND WIDENING OF THE OLD BRIDGE OVER THE 

Acushnet River between the City of New Bedford and Town op 
Fairhaven. 

Resolved, That the board of railroad commissioners and the board of harbor and 
land commissioners, who are for this purpose constituted a joint board to act by a 
majority vote of all the meml>ers thereof, are directed to consider the matter of the 
completion of the New Bedford and Fairhaven bridge over the Acnshnet river, and 
to report to the next general conrt on or before the fifteenth day of January, what 
has been the expense of said bridge as far as constructed ; also to report how and in 
what manner the bridge and the approaches thereto on the New Bedford side should 
be completed, including the abolition of any railroad grade crossing, the probable 
expense thereof, and by whom the work should be done, and by what parties the 
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expense thereof should be borne and paid; and that no contracts be made by the 
coontj commissioners of Bristol county in respect to said bridge until authorised 
by the general court. [Approved June 2, 1899, 

The joint Board published notices in sundry newspapers, in order to 
give all persons interested an opportunity to be heard, and gave hear- 
ings at the office of the Railroad Commissioners in Boston. They also 
personally pursued inquiries and made investigations. In a body they 
inspected the locality of the proposed bridge at Xew Bedford, and all 
places in the vicinity which might tend toward aiding in a solution of 
the questions involved. 

The interests to be affected were represented by eminent counsel, who 
laid before the joint Board the history of proceedings relative to the 
bridge from its inception ; presented the points of view and the interests 
both of public and private nature involved in the undertaking, and pre- 
pared and argued elaborate printed briefs in support of their conten- 
tions. Stenographic reports of the hearings before the legislative 
committee of last winter, and of a hearing before the Grade Crossing 
Commissioners, appointed prior thereto, were placed in the possession 
of the Board, and freely referred to. 

After fully hearing all desiring to be heard and carefully considering 
the questions presented, the joint Board unanimously concur in answer- 
ing the questions submitted to it by the Legislature as follows : — 

J. With Reference to the Expense of said Bridge as far as constructed. 

The treasurer of the county of Bristol reports that the whole amount 
expended on account of the New Bedford and Fairhaven bridge from 
the first itemized charge in 1894 down to Jan. 1, 1900, is (810,932.30. 
This sum includes : — 

The construction account of the bridge proper, . . . $632,078 09 

The land damage account, 129,854 21 

The interest on county notes, 49,000 00 

II. How and in what Manner the Bridge and the Approaches thereto on 
the New Bedford Side should be completed, including the Abolition 
of any Railroad Grade Crossings. 

The Board did not consider this as a purely grade crossing question, 
but as one involving the proper approaches of an expensive highway 
bridge, 70 feet wide, with some attempt at architectural effect, and 
realized that it should be studied with reference to its having been 
already more than half built, and to its being finished with some regard 
to the wishes of the community upon whom would fall a large part of 
the burden of paying for it. 

In this deliberation, the existence of a steam railroad crossing, with 
its necessarily attendant dangers and inconveniences, was an essential 
factor. 

A brief review may aid in comprehending the present situation. An 
ancient highway, 30 feet in width, crossed the Acushnet River between 
the town of Fairhaven and the city of New Bedford by a bridge and 
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over the intervening Pope's and Fish islands. On the New Bedford side 
this highway was intersected by the tracks of the Old Colony Railroad 
at grade, in the year 1873, and trains for passengers and freight have 
since passed and repassed along the water front of the city daily, at fre- 
quent intervals intercepting public travel over the highway. 

The Union Street Railway was granted a location in the highway in 
1872, and has since operated its cars therein and across the Old Colony 
Railroad, at grade. 

Tn May, 1893, by chapter 368 of the Acts of that year, the Legislature 
authorized the county commissioners of Bristol County to rebuild the 
bridge between New Bedford and Fairhaven, and limited the expense 
thereof to $200,000. The same act also authorized the commissioners to 
construct the approaches at a common grade with the railroad, should 
they deem it advisable, or to require the mayor and aldermen of New 
Bedford to institute proceedings under the grade crossings act, chapter 
428 of the Acts of 1890, when the question would be left to the commis- 
sion appointed by the superior court. 

Under the authority of the act of 1893, the county commissioners 
caused plans to be made for both a grade and an overhead bridge. In 
1894, by chapter 239 of the Acts, the Legislature authorized an increased 
expense of $150,000, thereby limiting the cost to f 350,000, which was to 
be exclusive of land damages ; and, upon petition of the citizens of 
Fairhaven and Acushnct, by chapter 530 of the Acts of that year, 
allowed a change in the eastern terminus of the bridge. 

From 1894 to 1896 various plans were proposed for the abolition of 
a number of grade crossings in New Bedford, including the Bridge 
Street crossing, but the city and railroad were unable to agree on any 
plan. 

On July 11, 1896, the county commissioners, after a number of hear- 
ings, decreed that in their judgment the public convenience and neces- 
sity required that the bridge should be constructed at grade with the 
railroad. In August, 18!»6, the commissioners awarded a contract for 
construction between Fairhaven and Fish Island, according to plans ap- 
proved and decreed by them. At that time they were authorized to 
expend only $350,000, exclusive of land and other damages. During 
the winter of 1896 and 1*97, it was found that the appropriation hereto- 
fore made was insufficient, and the Legislature was asked to authorize 
an additional amount, which was given by chapter 200 of the Acts of 
1897, making the total $ 450,000. 

During that year, owing to the requirements by federal authority for 
a draw with two openings, of loo feet each in width, the county com- 
missioners found that they would be unable to complete the bridge as 
they had planned (at grade) for the amount allowed by the legislature, 
and asked for authority to spend more money. By chapter 387 of the 
Acts of 189s they were authorized to expend for the total construction 
of the bridge, without damages, $800,000, thereby increasing the original 
authority $<>oo,0oo, or 300 per cent. The same act would seem to con- 
firm the action of the county commissioners in laying out the bridge at 
grade with the railroad. The original decree of July 11, 1896, estab- 
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business it would not materially increase, even if minimized for the 
present by restrictions and regulations. 

The policy of the Commonwealth as to the separation of grade cross- 
ings is firmly established, as is its rule against permitting electric rail- 
ways to cross steam railways at grade whenever it can be avoided. The 
large number of occasions in which, from various causes, electric cars 
become stalled while crossing steam railroad tracks, may be cited as 
testimony in continuation of the wisdom of this rule. For this reason 
the Legislature has passed an act authorizing electric railway companies 
to take land tor the purpose of constructing bridges overx)r ways under 
railroad locations. 

In view, then, of the existence of a partially constructed bridge of 
magnificent proportions; of the strong sentiment in and demand of 
New Bedford that it shall be finished as an overhead structure across 
the railroad tracks, and avoiding Bridge Square as a terminal ; of the 
existence of danger and inconvenience of a public grade crossing at this 
place : and of the added peril by reason of the presence of an electric 
railway, promising to be double tracked and the end of a system in the 
near future, — the joint Board has finally reached the unanimous con- 
clusion to recommend the abolition of the public grade crossing at 
Bridge Street, and the construction of an overhead bridge. This will 
unavoidably leave a private crossing for the abutters between the rail- 
road and the river, which will have to be preserved as are the other 
private crossings further to the south, and to this extent will prevent 
the entire elimination of this grade crossing. 

III. As to the Probable Expense thereof. 

It was early seeu that the expense of carrying an overhead bridge 
structure, with proper approaches, into the city of New Bedford, would 
be very great. It was fully recognized that the expenses thus far 
incurred are in many quarters deemed most lavish and extravagant, 
have become a subject of general comment and stricture, and excited 
apprehension on the part of tax payers ; and that the city of New Bed- 
ford, however much her citizens might desire to have this work carried 
out to completion on the scale upon which it had begun, could not dis- 
regard the fact that she already was burdened with a heavy tax rate. 

Several plans wen* presented to the joint Board. One contemplated 
beginning at the east side of Fish Island, and ending at Second Street. 
Two other plans were shown, — one more and one less expensive to 
build. The first of these latter plans would involve the payment of 
additional grade damages on Fish Island, and a large amount on the 
New Bedford side. This was urged, as affording the finest approach 
into the city of New Bedford, as comporting with the dignity and char- 
acter of the entire bridge structure, and as creating an opportunity for 
advantageously widening adjacent streets and furnishing a boulevard 
for the embellishment of the city. Estimates were given of the cost at 
from $642,<H >0 to 67<">n,in)0. It seemed to the Board that something satis- 
factory from the esthetic as well as the utilitarian point of view could 
be accomplished at considerably less cost; and after due deliberation it 
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The Union Street Railway Company would be the recipient of benefits 
from the proposed elevated structure that would justify charging to it a 
portion of the expense thereof. The Union Street Railway Company 
has secured privileges from New Bedford, Fairhaven and the county 
commissioners, with a view of being confirmed in exclusive occupation 
of this bridge with its railway. Without discussing the scope or validity 
of these privileges, there is little doubt of a continuance of its posses- 
sion of an exclusive location over the bridge. Street railway accommo- 
dation is needed, and so long as it is given by this company it is not 
likely that any disturbance of occupation will take place. The bridge 
was widened in order to give space for the tracks of the railway with- 
out incommoding other traffic. 

The Legislature has recognized by general laws and by special enact- 
ments the propriety of imposing upon street railways, under special 
conditions, a portion of the expense of public improvements by which 
they were particularly to be benefited. 

The joint Board feels justified, in this case, in recommending that the 
Union Street Railway Company be assessed a fair percentage of the 
cost of all the New Bedford end now remaining to be built. 

The town of Fairhaven would receive a distinct, special benefit from 
its abolition, and therefore should bear a part of the expense. 

The expense already incurred in building the bridge from the Fair- 
haven shore to Fish Island is too great to justify the suggestion that any 
towns in Plymouth County be charged with a contribution larger than 
is limited by chapter 460 of the Acts of 1899. 

While the resolve does not in words require a report on the proper 
apportionment of the expense upon the parties by whom it should be 
borne and paid, nevertheless, considering the true purpose and intent of 
the resolve, it is believed that the report would be considered incomplete 
unless a recommendation to that effect were included. Indeed, to fix the 
proportions is but a step beyond discriminating the parties. 

The joint Board has estimated that an expense of completing the 
bridge, in the manner hereinbefore recommended, by an overhead 
structure, ought not to exceed $450,000. The estimate of $220,000 for 
completing the bridge at grade has been given by other reliable author- 
ity. The difference between these two amounts, that is, the sum of 
$230,000, would seem, then, to be properly chargeable to the overhead 
structure, ami to be the sum fairly to be apportioned by this report. 
As, however, this sum is but an estimate, and liable to variation, it is 
recommended that the expense of that portion of the bridge under con- 
sideration, whatever it may ultimately be found to be, shall be divided 
and paid as follows : — 

The Commonwealth to pay 12 per cent., in do event to exceed . . . $30,000 

The New York. Now Haven & Hartford Railroad to pay 33 per cent., in no 
event to exceed 90,000 

The Union Street Railway Company to pay 10 per cent., in no event to ex- 
ceed 25,000 

The town of Fairhaven to pay 5 per cent., In no event to exceed . . . 12,900 

The city of New Bedford to pay the balance. 
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line of Middle Street one hundred seventy-nine and four hun- 
dredths (179.04) feet to the east line of Water Street; thence 
northerly in the east line of Water Street seventy (70) feet to the 
point of beginning. 

So much of the above described location as lies east of bound- 
stone '* number one," aforesaid, being in exact conformity to the 
location as described by the said decree of the county commission- 
ers, and all the metes and bounds thereof being the same as estab- 
lished by said decree, that part of said location lying west of said 
bound s tone " number one " shall be taken and laid out by the city 
of New Bedford, under the provisions of chapter 439 of the Acts 
of 1900. 

IV. We prescribe the grades at which the bridge and the ap- 
proaches thereto shall be constructed to be as follows, to wit: the 
grade of the surface of tiie pavement on the middle line thereof 
shall begin at the New Bedford approach on the east line of Water 
Street at an elevation of ten and ninety- four hundredths (10.94) 
feet above the New Bedford city base ; thence the grade runs by an 
ascending grade easterly not exceeding three (3) feet per one hun- 
dred (100) feet for three hundred seventy-eight and twenty-eight 
hundredths (378.28) feet to elevation twenty-two and three tenths 
(22.3) feet; thence in a vertical curve whose highest elevation is 
twenty-two and thirty- five hundredths (22.35) feet, a distance of 
eleven and seventy-five hundredths (11.75) feet to elevation twenty- 
two and three tenths (22.3) feet ; thence by a descending grade of 
three (3) feet per one hundred (100) feet, ten (10) feet to eleva- 
tion twenty-two (22) feet; thence by a descending grade of two 
and twenty-one hundredths (2.21) feet per one hundred (100) feet, 
four hundred seventy-nine and fifty-six hundredths (479.56) feet to 
elevation eleven and four tenths (11.4) feet: thence by a vertical 
curve a distance of eighty (80) feet to elevation ten and seventy- 
seven hundredths (10.77) feet on the west shore of Fish Island, 
which is the elevation established by the decree of the county com- 
missioners dated May 23, 1898. as the grade of the bridge at this 
point ; thence by the grade established by said decree of May 23, 
1898, which is an ascending grade of six hundred sixty-nine thou- 
sandths (.IU>9) of a foot per one hundred (100) feet, to elevation 
thirteen and five tenths (13. TO feet at the face of the parapet of the 
pit-sent abutment on the east side of Fish Island. The grade of the 
northerly and southerly curbs of said approaches and bridge are 
the same as above described for the surface of the pavement at the 
middle line of said approaches and bridge, except where it may be 
necessary to modify them in order that the curbs may be at the 
same elevation on opposite sides of the roadway. The grade of 
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merits to be filled with suitable filling. The roadway for the en- 
tire structure from the east line of Water Street to the east side of 
Fish Island shall not exceed fifty-four (54) feet in width, and Bhall 
be paved with vitrified paving brick on a concrete base, and curbed 
with granite on the solid fill sections and with steel on the metal 
work. There shall be a sidewalk on each side of the roadway not 
exceeding eight (8) feet in width, with a cement concrete surface 
commonly known as " granolithic." There shall be an iron rail- 
ing of suitable design on both sides of the bridge, and approaches 
set on top of retaining walls and outer fascia girders of metal 
work. 

* Fourth. — That portion of the present surface beneath the metal 
structure within said location from the abutment near the west 
line of Front Street to the west line of the location of the Old Col- 
ony Railroad shall be paved with granite blocks for a width of 
forty-seven (47) feet, with tar concrete sidewalks and granite 
curbing. That portion of the surface beneath the metal structure 
within said location from the east line of the location of the Old 
Colony Railroad to the New Bedford abutment shall be graded 
with coarse gravel to the grades described. 

Details of construction of said bridge and approaches are shown 
on nine plans thereof, numbered 1, 2, 3, 4, 5, 6, 7, 8 and 9, and 
verified by the signatures of the joint Board, dated Jan. 25, 1901, 
and made a part of this decree. 

VI. We prescribe that the highway, bridge and the approaches 
and way 8 leading thereto and the ways underneath the same as 
hereinbefore set fortli shall be constructed and completed as to 
location, grades and manner, in strict compliance with all the re- 
quirements herein and as set forth in detail in the plans and speci- 
fications aforesaid adopted and approved by this joint Board, and 
made part hereof ; and that all the same, together with this order, 
forthwith shall be filed in the registry <*>f deeds for the county of 
Bristol, southern district, by said city of New Bedford, all in ac- 
cordance with the provisions of chapter 43U of the Acts of 1900. 

James F. Jackson, 
Gkokge W. Bishop, 
Mersey B. Goodwin, 
Board of Railroad Commissioners. 
Woodward Emery, 
Clinton White, 
Chas. C. Doten, 
/hard or' Harbor and Land Commissioners, 
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foundations, retaining walls, piers, abutments, roadway, pave- 
ments, sidewalks and other fixtures, required for the construction 
of the New Bedford and Fairhaven bridge, from the east line of 
Water Street to the east side of Fish Island, exclusive of the 
" metal work," dated Feb. 4, 1901, and executed by and between 
the city of New Bedford and William L. Miller & William H. 
Ellis, for the sum of 3152,865 ; also bond in the sum of $38,217, 
annexed to said contract. 

It was unanimously Voted, That the joint Board established 
under the provisions of chapter 439 of the Acts of 1900 hereby 
approves the contract for furnishing and erecting the metal work 
required in the construction of the New Bedford and Fairhaven 
bridge from the east line of Water Street to the east side of Fish 
Island, dated Feb. 4, 1901, and executed by and between the city 
of New Bedford and the American Bridge Company for the sum 
of $94,540 ; also bond in the sum of $23,635, annexed to said 
contract. 

The following endorsement was made on each of the said 
contracts : — 

COMMONWEALTH OF MASSACHUSETTS. 
Suffolk, as. 

At a meeting of the joint Board of Railroad Commissioners and 
Harbor and Land Commissioners, held under the provisions of 
chapter 439 of the Acts of 1900, at Room 130, State House, Bos- 
ton, on Thursday, Feb. 7, 1901, all the members being present, it 
was unanimously voted to approve the within contract and bond. 

Frederick N. Wales, 
Clerk of the joint Board. 

At a subsequent meeting of the joint Board, the appoint- 
ment of William F. Williams to be chief engineer of the 
New Bedford and Fairhaven bridge, at a stated salary, was 
approved, as was also his charge for services relating to the 
bridge up to Jan.- 1, 1901. 

On June 5 the joint Board met, and the following votes 
were passed : — 

Voted, That the letter of William F. Williams, chief engineer 
of the New Bedford and Fairhaven bridge, dated May 22, 1901, 
aud addressed to Miller & Ellis, the contractors, ordering extra 
work upon said bridge to the amount of $1,065.35, is hereby ap- 
proved. 



/ 
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sioners as a joint Board, and again listened to the counsel 
for the canal company relative to the form of documents 
theretofore filed ; hut it was obviously unsuitable for the 
joint Board to be asked to take action before the plans for 
the construction of the canal had been adopted. 

On February 5 the following letter was sent to the Attor- 
ney-General : — 

Feb. 5, 1901. 

Hon. Hose a M. Knowlton, Attorney-General of the Commonwealth, 

State House, Boston 

Sir : — One or two questions have arisen on the construction of 
chapter 448, Acts of 1899, and the Board would like your advice 
as to the correct interpretation thereof. 

Section 4 requires the Boston, Cape Cod & New York Canal 
Company to " file with the Harbor and Land Commissioners a 
plan of the proposed location and a plan of the proposed construc- 
tion thereof," which has been done within the time required ; and 
then says : " The plan so approved or modified, being accepted by 
said company, shall be deemed to be the plan of the location and 
construction of said canal, and said company shall be authorized 
to construct its canal in accordance therewith." Later, in section 
6, the statute says : " Said canal company shall construct its canal 
with such structures and appliances for its protection and use as 
said joint Board may order, together with such bridge or bridges, 
tunnel or tunnels, ferries and changes of highways, under the 
supervision of said joint Board, as shall be in accordance with 
plans approved by them and in conformity with such orders as 
they may make." 

The question upon which advice is cjesired is : Should this 

Board, under section 4, approve a plan of construction which did 

not include a lock, or locks, or gates, would it be in the power of 

the joint Board, under section 6, to order such structures to be 

built? 

Yours respectfully, Woodward Emery, 

Chairman. 

On February 12 the following opinion was received from 
the Attorney-General : — 

Boston, Feb. 11, 1901. 

Hon. Woodward Emery, Chairman, Harbor and Land Commission, 

Boston, Mass. 

Dear Sir : — The charter of the Cape Cod Canal, Statutes of 
1899, chapter 448, provides, in section 4, that the corporation 
shall file with your Board " a plan of the proposed location and a 
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The obvious purpose of section 6 is to submit to the joint Board 
all questions concerning the crossing of the canal by the railroad 
company. These questions are submitted to the joint Board 
rather than to your Board, for the reason that they involve on the 
one hand the considerations affecting railroad transportation, and 
navigation on the other. 

The precise question whether the joint Board will have jurisdic- 
tion to order the construction of locks, in case you shall have 
approved plans which do not call for such structures, is one which 
does not concern, in my judgment, your duty under section 4, and 
which may well be determined when, if ever, it arises. 

Yours very truly, Hosea M. Knowlton, 

Attorney- General. 

On February 26 the Board, after various and sundry con- 
ferences and consultations with the engineers both of the 
Board and of the company, and after hearing its counsel 
with reference to requiring a lock in the canal, passed the fol- 
lowing votes in regard to plans and modifications thereon : — 

Voted, That the plans filed with the Board of Harbor and Land 
Commissioners, Sept. 28. 1899, by the Boston, Cape Cod & New 
York Canal Company, under section 4 of chapter 448, Acts of 
1899, are, in the public interest, after public notice and hearing, 
by virtue of the provisions of said act, hereby required to be modi- 
fied as follows, to wit : — 

Modifications required by the Board of Harbor and Land 
Commissioners in the Plans submitted by the Boston, Cape 
Cod & New York Canal Company. 

Location Plan. 

The plan of location should show the exact situation of Certain 
highways and bridges which now exist on the location of the canal, 
not shown on the plans. The shore lines and some small details 
at the westerly end of the canal should be altered to conform to 
the present conditions. The location of the westerly end of the 
canal shall be changed and delineated on the plan so as to con- 
form to the plan hereto annexed, which is in substantial accord- 
ance with the statement of the engineer of the canal, as made at 
the hearing. In addition to the bearings written along the centre 
line of the canal, an arrow showing the meridian should be placed 
on each sheet. All to be to the satisfaction of the Board, so that 
the location may be sufficiently accurate for identification. 
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detail upon the various plans must be sufficient to satisfy the 
Board. 

A title page should be added to each atlas, stating what the 
plans are, by whom filed, scale, date and all necessary explanatory 
notes, to be identified by the signature of the engineers or some 
officer of the canal company. 

The question of locks is one relating to structures and appliances 
for the protection and use of the canal, and consequently must be 
passed upon by the joint Board, under section 6, chapter 448, Acts 
of 1899. 

A copy of the foregoing was forwarded to the Boston, 
Cape Cod & New York Canal Company, to which the fol- 
lowing reply was received : — 

Boston, Feb. 27, 1901. 

The Board of Harbor and Land Commissioners, State House, Boston, 

Mans. 

Gentlemen : — We beg to acknowledge the receipt of a copy of 
the votes of the Board, passed on the 26th inst., and forwarded us 
by the clerk of the Board, pursuant to your resolution, and in part 
entitled, " Modifications .required by the Board of Harbor and 
Land Commissioners in the plans submitted by the Boston, Cape 
Cod & New York Canal Company." 

We have submitted the same to the engineer of the company for 
examination, requiring a reply from him to certain questions which 
are fully set forth in his letter, a copy of which we have the honor 
to enclose herewith. 

In view thereof, we believe that the modifications required are 
acceptable to the canal company, and the same will be prepared as 
rapidly as possible. 

Respectfully, 

Boston, Cape Cod & New York Canal Company, 

By Walter Clifford, 

Clerk. 

Feb. 28, 1901. 

Boston, Cape Cod & New York Canal Company, 301 Tremont Building, 

Boston, Mass. 

Gentlemen : — Replying to the questions referred to me by you, 
— " First, are the modifications required by the Board of Harbor 
and Land Commissioners to be made by the canal company in its 
plans, modifications which will increase the efficiency and avail- 
ability of the canal, with reasonable regard to economy in eon* 
struction? Second, how long will it take to prepare modified 
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March U, 1901. 
Hon. IIosea M. Knowltox, Attorney- General, Boston* Mass, 

Dear Sik : — The joint Board of Railroad and Harbor and Land 
Commissioners met to-day to take up their duties under the recent 
statutes relatiug to the construction of a canal between Buzzard's 
Bay and Barnstable Bay. 

At the outset we find a legal problem which we desire to submit 
to you. 

The Board of Harbor and Land Commissioners having approved 
plans for the construction of this canal without having determined 
the necessity of locks, does the joint Board have jurisdiction over 
that question, under the provisions of section 6, chapter 448, Acts 
of 1899, upon the theory that it should consider locks as a struc- 
ture or appliance required for the protection and use of the canal? 

It has occurred to us that even although, as you have decided, 
the Board of Harbor and Land Commissioners had the right to 
pass upon the question of locks, nevertheless, that Board not hav- 
ing passed upon it, and having approved plans without reference 
to locks, the joint Board ought to take up that matter, upon the 
theory that the lock is a structure or appliance necessary for the 
protection and use of the canal. 

Before proceeding, we would like to know what your views are 
upon this point, in view of the fact that an opinion has already 
been rendered which might seem to preclude the joint Board from 
passing upon this question. 

Yours very truly, Jas. F. Jackson, 

Chairman, Joint Board. 

On April 11 the joint Board met in conference for the 
purpose of reading the reply of the Attorney-General, 
which is as follows : — 

Boston, April 6, 1901. 

Hon. Jamks F. Jackson, Chairman, Board of Railroad Commissioners % 

Beacon Street, Boston, Mass. 

Dear Sir : — Your letter of March 14 states that the plans of 
the Boston, Cape Cod & New York Canal Company have been ap- 
proved by the Board of Harbor and Land Commissioners, in 
accordance with the provisions of the charter of the company 
(Statutes of 1899, chapter 448, section 4), and are now before the 
joint Board of Harbor and Land Commissioners and the Railroad 
Commissioners, for action by the Board under the provisions of 
section 6 of the same statute. Your letter further states that the 
Board of Harbor and Land Commissioners approved the plans 
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bonds upon the basis of a contract between the Boston, Cape Cod 
& New York Canal Company, the petitioner, and what is known 
as the Cape Construction Company, executed June 10, 1899, 
which provides for the payment to the Construction Company of 
$12,000,000 in stocks and bonds as the cost of building the canal. 
An approval of this petition, although it calls for the issue at 
present of stocks and bonds amounting to $1,000,000 only, would 
be to all intents and purposes an approval of that contract ; would 
mean that, without any presentation of evidence of the actual or 
estimated cost of the completed canal, the joint Board would be 
irrevocably committed to the possible over-capitalization of a public 
enterprise. All the arguments in favor of such action were ex- 
haustively presented to this Board in connection with the petition 
of 1899. The circumstances under which these arguments are 
again urged upon our attention are substantially unchanged, and 
the joint Board sees no reason to depart from its former adjudi- 
cation. 

Whenever the company shall offer satisfactory evidence to prove 
that an issue of capital stock and bonds is reasonably requisite to 
carry out any one of the purposes recognized by the statute, the 
approval of this Board will be given to such issue upon conditions 
similar to those named in its former order. 

We cannot, upon the evidence presented in support of this peti- 
tion, approve the proposed issue of stock and bonds. 

James F. Jackson, 
George W. Bisnop, 
Clinton White, 

Railroad Commissioners. 
Woodward Emery, 
Chas. C Doten, 
Geo. E. Smith, 
Harbor and Land Commissioners. 
Boston, July 1, 1901. 

Appoxagansett Harbor. 

By chapter 38 of the Resolves of 1901, the Board was 
directed to cause a survey and estimate to be made as to the 
advisability and cost of improving the harbor at Appona- 
gansett in the town of Dartmouth, by constructing a break- 
water at its entrance or by some other meaus, and to report 
thereon to the General Court. 

The necessary survey and estimate has been made, and 
the report of its engineer duly considered by the Board. 
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clean. During the last year the New Bedford Yacht Club has 
erected a club house near the bridge at the head of this harbor ; 
and, as there is an electric car line which makes frequent trips 
between South Dartmouth and New Bedford, it is very convenient 
for yachtsmen, as a yacht can get into the open bay much quicker 
from this point than from New Bedford harbor in the south- 
westerly winds which prevail in summer. 

The only question seems to be as to the best location for the 
breakwater ; and, having due regard for the cost of the work and 
the anchorage area to be secured, I have finally located it running 
in a south-westerly direction from the extreme end of Ricketson's 
Point, leaving the opening between the south-westerly end of the 
breakwater and the 12-foot curve on the Nonquit shore about 800 
feet. This will protect, as before stated, an area of 101 acres, 
having a depth of more than 12 feet at mean low water; and, if a 
larger area is required in the future, it would probably be cheaper 
to dredge the flats at that time than to locate the breakwater far- 
ther out to sea at the present time. 

During the survey our attention was called to a number of bowl- 
ders scattered in various parts of the harbor, and an effort was 
made to find and determine their location. A number of these 
bowlders were found and their position marked on the chart ; but 
the engineers were told that there were a number of others, but 
they were unable to find any one who had time to go out and point 
out their location, and, although search was made, they were un- 
able to find them themselves. 

The cheapest effective form of breakwater which can be bnilt in 
this location is one composed of granite quarry grout, having side 
slopes flat enough to stand the effects of the sea, the blocks on the 
expdbed faces being large enough not to be individually rolled 
about by the sea to which they are exposed. I have planned this 
breakwater to be 10 feet wide on top, at an elevation 10 feet above 
mean low water ; the outer face to slope at an angle of 1 J to 1 
from the top to the bottom ; the back side toward the harbor to be 
vertical for a distance 5 feet from the top, and then slope at an 
angle of 1 J to 1 to the bottom ; the head at the outer end of the 
breakwater to be 20 feet in diameter, 10 feet above low water, 
with side slopes of 2 to 1 all around. This will require about 
121,200 tons of stone. The estimated cost of the work is as fol- 
lows : — 

121,200 tons of stone, at f 1.20, .... f 145,440 
Removing bowlders from the harbor, . . 600 

Engineering and contingencies, .... 14,500 

Total, * 160,440 
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these two reasons the Board is unable to say affirmatively 
that it is advisable to make the improvement suggested. 
A plan of the project is appended. The report of the 

engineer in full is as follows : — 

Boston, Dec 10, 1901. 
To the Board of Harbor and Land Commissioners, Stale House, Boston. 

Gentlemen: — In accordance with your instructions, I have 
made surveys and estimates to determine the advisability and cost 
of improving the entrance to Herring River in the town of Har- 
wich, as authorized by chapter 66 of the Resolves of 1901. The 
surveys were made in the month of Jane, and extended for about 
a mile along the shore of Nantucket Sound at the mouth of the 
river and for about one mile up the river. The topography was 
mapped and soundings taken out to a depth of about 10 feet at 
mean low water. The river is generally about 100 feet wide be- 
tween the marshes, but widening in places to 200 feet or over. 
The thread of the channel has a depth, where it passes through the 
crest of the beach, of from 3 to 4 feet at mean low water, but 
above this and on the outer slope of the beach it is not over 1 to 
1.1 feet. 

The action of the sea and the current has deposited large quan- 
tities of sand in the sound opposite the mouth of the river, so that 
the line 3 feet below mean low water opposite the mouth is about 
1,/iOU feet from the shore line, while half a mile on either side it is 
not over one-half that distance. 

At the present time there is a timber fence or jetty, built of 
stakes and planks, on the westerly side of the outlet, which has 
been built by the town, with the aid of contributions from people 
living in the vicinity. This structure was built of such light mate- 
rials that the sea has damaged it so that it has required constant 
repairs ; and, while it has protected the entrance to a certain ex- 
tent, it lias not been sufficient to maintain a safe entrance into the 
month of the river. 

There are two bridges crossing the river near its mouth, one 
about a quarter of a mile from the mouth, which is about 45 feet 
long and built on piles, the approach on either side being a solid 
causeway. The opening is so narrow that the current has scoured 
a deep hole near the bridge. The second bridge is located about 
one mile from the mouth, and is an iron truss bridge with a 
span of about 120 feet, the full width of the river between the 
marshes. Just above this bridge, previous to 1870, a dam was 
built to reclaim the salt meadows above and turn them into hay 
land, the same as was done at Green Harbor. This dam remained 
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as will drive the seaweed along the jetty until it reaches its outer 
end. One objection to this location of the jetties is that there is 
some possibility that the sand may be driven by the outer end of 
the jetty, as it is driven along the shore by the same forces which 
move the seaweed ; but, as the sand is moved by rolling along the 
beach, and does not float on the surface, as does the seaweed, I do 
not think that any serious trouble will occur from this cause. 

If the jetties are thus located, it will be necessary to deflect the 
ebb current in the river practically at right angles to the course at 
which it approaches the beach, and the bank at this place will have 
to be thoroughly protected to keep it from wearing away. 

The easterly jetty is planned much shorter than the westerly one, 
in order that the seaweed will not be caught in the flood current 
before it has had an opportunity to pass by the entrance. As the 
location of the jetties is principally on the flats, whose surface is 
less than 1 foot below mean low water, estimates have been made 
for timber jetties as well as for more permanent stone ones ; the 
timber work to be substantially the same as that built at Osterville 
and Witchmere harbor, and, as at Osterville, they will have to be 
strengthened with stone at some future time. The width between 
the jetties has been fixed at 150 feet. 

Owing to the limited volume of tidal water, it will be necessary 
to dredge the entrance channel, as the current will not be strong 
enough to scour it unaided, relying on the current to maintain it 
after it is excavated. After a study of the present cfranuels, I 
have decided to recommend that the dimensions of the proposed 
entrance channel be as follows : 100 feet wide on the bottom, with 
the necessary side slopes, and 3 feet deep at mean low water. 
This gives a section considerably larger than that of the channel 
which the current now maintains through the beach ; but this has 
to maintain itself by scouring out the sand which is constantly 
being driven in by the waves, while the new channel will be pro- 
tected by jetties. In order to get the full benefit of the tidal flow 
to maintain the channel, the opening in the lower bridge across the 
river should be made at least double its present width. 

On the westerly bank of the river at its mouth is located a large 
summer hotel and a considerable village of summer cottages, and 
on the opposite bank there are also a number of summer cottages. 

I submit herewith estimates for two methods of improving the 
entrance : one by a channel to be located substantially at right 
angles with the shore of the sound, the other with the entrance 
channel trending to the south-east, planned to avoid the nuisance 
caused by the drifting seaweed. In each I have estimated the 
cost of the jetties built both of wood and of stoned 

The cost of the first plan may be reduced by omitting 200 feet 
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from the outer end of the easterly jetty ; and I would suggest, if 
this plan is adopted, that this section be omitted, as I have seen 
channels maintain themselves in very good condition where they 
were protected by jetties one of which projected a considerable dis- 
tance beyond the other. If at any time in the future it is found 
advisable to improve the channel still further, this jetty can be ex- 
tended to its full length without interfering with any portion of the 
work previously constructed. The estimates are as follows : — 
Channel at right angles to the shore, with timber jetties : — 

Dredging, $9,600 

Jetties 22,500 

Supervision and contingencies, .... 3,200 

f85,300 

Channel at right angles to shore, with stone jetties : — 

Dredging, $9,600 

Jetties, 44,200 

Supervision and contingencies, . . . 5,300 

$59,100 

As before stated, this estimate may be reduced by shortening 
the eastern jetty 200 feet, as follows : — 

For the wooden jetties, . . . . . $2,700 
For the stone jetties, 8,100 

Channel at an angle of about 45° to the shore, with timber 
Jetties : — 

Dredging, $7,600 

Jetties, 22,600 

Supervision and contingencies, .... 3,000 

$33,200 

Channel at an angle of about 45° to the shore, with stone 
Jetties : — 

Dredging $7,600 

Jetties, 41,600 

Supervision and contingencies, .... 4,900 

154,100 

The general location of the proposed jetties is shown on the 
annexed plan. 

Respectfully, Frank W. Hodgdon, 

Engineer. 
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East Bat. 

■ 

Chapter 102 of the Resolves of 1901 reads.: " That the 
board of harbor and land commissioners may, if in their 
opinion the change of conditions since the surveys and esti- 
mates authorized by chapter ninety-six of the resolves of the 
year eighteen hundred and ninety-nine so warrant, make 
such further surveys and estimates as they may deem neces- 
sary as to the advisability and cost of cutting a channel from 
East bay, in the town of Barnstable, to Vineyard sound, for 
the purpose of providing a harbor of refuge ; and they shall 
report thereon to the next general court not later than the 
first day of February. " Upon due consideration, the Board 
was not of opinion that there was any change of condition 
sufficient to warrant making further surveys and estimates as 
to the advisability and cost of cutting the proposed channel. 

The estimate of the cost of the channels and protective 
works, as stated in the annual report of the Board for the 
year 1899, pages 40-43, cannot be substantially changed 
without diminishing the extent and character of the protective 
works provided in that estimate ; and the Board has not been 
able to find any such change in conditions or in the reasons 
which controlled their previous opinion as to feel justified in 
recommending any change in the need or extent of the pro- 
tective works and dredging therein suggested as necessary 
to properly construct and maintain the desired channel. 

Bass River. 

By chapter 39 of the Resolves of 1901, the Board was 
directed to cause a survey and estimate to be made as to the 
advisability and cost of improving the entrance to Bass 
River in the towns of Dennis and Yarmouth, and to report 
on the same as soon as the survey and estimate were com- 
pleted. This was done, and the report (House, No. 1430) 
made June 4, 1901, making an estimate of $22,000 as the 
cost of the suggested improvements. By chapter 113 of 
the Resolves of the same year the Board was directed to 
improve the channel in accordance with the report, and an 
appropriation of $22,000 was made for the purpose. 

Plans and specifications were prepared for the construction 



68 HARBOR AND LAND COMMISSIONERS. [Jan. 

harbor, it nevertheless is of opinion that building the pro- 
posed wall would prevent the rolling back of the beach. 

The apprehensions of the town were expressed to the 
Board through a committee, who stated that so great was 
their feeling about the necessity of this protective work, the 
cost of which would exceed the balance of the appropriation, 
that the town would appropriate a sufficient sum, in addition 
to the available balance of the appropriation, to have it car- 
ried out in such form as the Board would require it to be 
done. This work will presumably be commenced in the 

early spring. 

Green Harbor. 

Early in the summer a survey was made of the channel at 
Green Harbor which was excavated the previous year. As 
dredged, the channel was 60 feet wide on the bottom and 5 
feet deep at low water. Near the outer ends of the jetties 
the banks had washed down, and thus had widened, although 
shoaled, the channel in that location ; the inner portion of 
the channel was found to have suffered but little change. 

The anchorage basin which was excavated above the Nar- 
rows had shoaled considerably at its inner end, where the 
current on the ebb tide washed down quantities of sand from 
farther up the harbor. These changes were not unexpected, 
but their extent could not be anticipated. 

The improvements made have renewed the interest of the 
fishermen, yachtsmen and others, and during the season 
the fishermen put a number of naphtha launches into use. 
The channel, even with the shoaling which has taken place 
at the entrance, has substantially as much water as there was. 
on the bar previous to the construction of the dike, and is 
giving great satisfaction. 

The extreme high tide of Nov. 18, 1901, damaged a 
portion of the bulkhead, built at the inner end of the western 
jetty to prevent the sand from blowing and drifting into the 
harbor. This damage has been repaired at a small expense, 
in a manner which will prevent a recurrence of the trouble. 

The total expenditure on the harbor since the passage of 
chapter 469 of the Acts of 1898, authorizing its improve- 
ment, is $65,790.47. On account of the settlement of a 
portion of the stone jetties, additional stone will be required 
to restore their original elevation. 
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OSTERVILLE. 

In May an examination and survey was made of the chan- 
nel at West Bay, Osterville, to determine what changes, if 
any, had taken place there. It was found that the depth of 
water at the entrance channel between the jetties and on the 
shoal at the end of the jetties had increased ; and that the 
channel across the bay, while maintaining its depth of nearly 
3 feet at mean low water throughout its length, had altered 
its bed somewhat, but was generally in good condition. 

This harbor has been considerably used by pleasure boats 
during the past season. The worms have eaten the planks 
in some sections of the jetty to a considerable extent, and a 
few of them have been wholly eaten off. It was therefore 
determined to continue the work of strengthening the jetties 
by means of stone riprap, as had already been commenced, 
and a contract was made Sept. 17, 1901 , with Eugene S. Belden 
of Hartford, Conn., to place 1,200 tons of stone in the jetties, 
at the price of $2.47 per ton. The whole leugth of the tim- 
ber work is now protected by stone riprap, and it is not 
anticipated that any further expenditure will be required on 
these structures for a number of years. 

The cost of the work done this year is a follows : — 

Stone riprap, $2,964 00 

Surveys and supervision, 17 50 

$2,981 50 

The total cost of the work is $20,865.39. 

Lake Anthony. 

By chapter 399 of the Acts of 1901, the Board was author- 
ized to expend a sum not exceeding $5,000 for dredging and 
other necessary work to improve the harbor at Lake An- 
thony, Cottage City. 

In May a survey was made to determine the depth ot 
water and character of the bottom in the harbor and its 
entrance. The stone jetties and entrance channel were found 
in good condition ; a slight shoaling was found in the en- 
trance channel about opposite the low-water mark on the 
beach outside of the jetties, but not, however, sufficient to 
reduce the navigable depth of the channel. The bottom 



70 HARBOR AND LAND COMMISSIONERS. [Jan. 

of the harbor proper was found to consist of a considerable 
depth of soft mud, which supported a luxuriant growth of 
grass. It was learned that in the previous season vessels 
anchoring there had dragged anchors during severe squalls 
until they grounded. 

An estimate was made of the cost of excavating this mud, 
in order to get good holding ground ; but the quantity was 
so large that it could not be done with the available appro- 
priation. It was also found that the approach to the landing 
wharf which had been built on the Cottage City side of the 
harbor was too shoal for use by the larger class of boats, 
and it was therefore decided, after conference with the local 
authorities, to confine the dredging to the excavations re- 
quired to give boats free access to this wharf at all times, 
and to place ten heavy moorings in the harbor, to which 
yachts and vessels could be moored securely. The neces- 
sary stones, chains and buoys were purchased, and a con- 
tract made with George H. Cavanagh, whose plant was in 
that vicinity, to set the moorings and do all needful dredg- 
ing for the sum of $2,500, also to remove any shoaling 
which had taken place in the entrance channel. The moor- 
ings were set early in the season, and the work completed 
in a satisfactory manner by Oct. 21, 1901. The material 
excavated was deposited on the adjacent shore, where, after 
being levelled down, it will form a smooth, steep beach, and 
greatly improve the shores of the lake. 

At the suggestion of this Board a harbor master was ap- 
pointed, who will take charge of and regulate the use of the 



moorings. 



The cost of the work done this year is as follows : — 

For moorings, $296 63 

For setting moorings and dredging, . . 2,500 00 

Surveys and supervision, 66 88 

Total f2,863 51 

The total cost of the work is $24,290.64. 

The United States lighthouse department has placed two 
lights at the ends of the jetties which were built by the 
Commonwealth, within an area 10 feet in diameter in the 
centre of the head of each jetty, which by request was con- 
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The jetties extend out 200 feet below low-water mark, and 
reach to a depth of 8 feet at mean low water. They are built of 
loose stones, through the interstices of which the water readily 
flows. The soil upon which the jetties rest is, therefore, the prop- 
erty of the Commonwealth, and title to it may be conveyed by 
your Board to the United States, under the statute quoted and 
subject to the conditions named therein. 

Very truly yours, H. M. Knowlton, 

Attorney- General. 

Menamsha Inlet. 

In July an examination was made of the structures which 
have been built since 1897 at the mouth of Menamsha Inlet 
in Chilmark. The works generally were found in good con- 
dition, the entrance channel being larger than at any time 
since the construction of the jetties. The timber structure 
which had been built to the westward of the westerly jetty 
had caused the beach to build up, and prevented the sand 
from being driven into the channel so far as it extended ; 
but beyond it, as the beach was built up, sand was driven 
through spaces between the stones of the jetty. These holes 
can be closed at slight expense. 

On the easterly side the current has cut away the sand 
from behind the wing of the jetty which extended along the 
beach, and the river channel thus widened has shoaled to 
some extent. 

Before doing anything, it was decided to make a survey, 
to determine the exact status of the situation, and this was 
done in September. The cutting in rear of the easterly 
wing jetty was increasing, therefore it was deemed advis- 
able to make plans and estimates for straightening the 
channel of the creek, as was originally contemplated. The 
estimates, however, of the cost of doing all that would be 
necessary if once started, were so large as to preclude action 
by the Board without special authority. Since then in a 
heavy north-easterly storm a section of the wing jetty has 
been overthrown, and a large quantity of sand and gravel 
deposited in the channel. No danger that the water of the 
creek will break through and make another opening, how- 
ever, need be apprehended. 

The jetties at the entrance of this harbor were originally 
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located at equal distances on either side of the boundary line 
between the towns of Chilmark and Gay Head, in substan- 
tially the middle of the outlet of the creek across the bar, at 
a point about 450 feet westerly from the bend where the 
main channel of the creek approached and ran along inside 
the beach ; thus the creek, in flowing toward the beach along 
inside it and thence out through the jetties into the sound, 
turned at practically two right angles in its course. 

In case it shall be thought best to carry out the project as 
originally planned, and secure the best results from the con- 
struction of the jetties, it will be necessary to excavate a 
channel across the flats from the entrance between the jetties 
toward the inner end of the bluff near the Tilton house, and 
to build two short jetties or training walls at either end of 
the excavated channel, to direct the current into it. To do 
this would tend to permanently deepen the entrance and en- 
large the present harbor. The cost would probably not 
exceed the sum of $5,000. 

The total amount expended is $9,952.20. 

Witchmere Harbor. 

During a heavy south-west gale in the spring of 1901 a 
few of the stones in the western jetty, built by the Common- 
wealth in 1899 and 1900, were washed off and dropped into 
the channel. At the same time considerable quantities of 
sand were washed from the beach over the top of the jetty 
into the channel. In September these stones were replaced 
in the jetty, and a timber bulkhead built on the crest of 
the beach to prevent the sand from driving over the top 
of the jetty. The total expense of this work was as fol- 
lows : — 

Repairs and materials, $99 04 

Surveys and supervision, 26 80 

Total $125 84 

While this work was in progress a survey was made of the 
channel, which was found to have been scoured by the cur- 
rent, as was expected, and to a greater depth throughout its 
length than in the previous year. 
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The people living in the vicinity are much disturbed by 
the quantities of seaweed driven onto the beach and held 
there by the jetties. This is a serious interference with the 
use of the beach for bathing and its enjoyment by the sum- 
mer visitors ; but if the jetties were removed and the sea- 
weed allowed to drift along the beach, large quantities would 
drive into the harbor and land just at the inner end of the 
entrance channel, as it did before the construction of the 
jetties. The decay of the seaweed lodging on the beach 
gives forth offensive odors. There seems, however, to be 
no remedy for the nuisance created by this collection of sea- 
weed except by removing it. 

This is a duty which the Board, when applied to by the 
selectmen, decided was beyond its scope, but suggested that 
possibly the stuff had a commercial value if removed from 
the water and dried, in which case the cost of doing the work 
might be repaid by the sale of the material, thus keeping the 
beach cleau, and giving employment to a number of the in- 
habitants. 

The total amount expended is $4,824.17. 

Scorton Harbor. 

An inspection and examination of the mouth of Scorton 
harbor was made in November last. The mouth, as was not 
unexpected, has been shoaled and diverted along the coast to 
the south-east, owing to the movement of material along that 
unprotected shore. It affords an instance of the necessity 
of protecting by jetties the mouth of rivers which debouch 
through a sandbar or spit. The action of the waves in 
stormy weather, stirring up the sand, and of the currents in 
moving the particles along and finally depositing them where 
there is less motion of the water, renders it futile to dredge 
an entrance in an exposed situation without thoroughly pro- 
tecting it, as has been done by this Board at other outlets. 
The appropriation in this instance made no provision for 
jetty work. 

The total amount expended is $2,948.47. 
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town harbor for the improvement of the channel leading up 
to its wharf. 

Early notice was received by the Board from its agent at 
Provincetown that the governmental protective works de- 
signed to prevent the influx of the ocean to the upper reaches 
of the harbor had been seriously impaired by the storm of 
November 25 last. The information was immediately trans- 
mitted to the federal authorities having charge of the works ; 
as should, by any chance, the ocean make a breach through 
the thin neck of sand at the upper end of the harbor, the 
consequences, though unforseeable, could not but be injuri- 
ous, if not destructive, to the harbor. 

New Bedford Harbok Lines. 

In pursuance of an order of the Legislature of Feb. 4, 
1901, requiring the Board to investigate the advisability of 
changing the harbor lines on the westerly side of Fish Island 
in the harbor of New Bedford, a hearing was duly advertised 
and held at the city hall in New Bedford on February 19. 

After a full hearing, at which an opportunity was given to 
every one desiring to be heard, the Board reported a bill 
changing the harbor line, which was subsequently enacted 
as chapter 243 of the Acts of 1901. 

The change in the line will unquestionably be beneficial to 
shipping obliged to pass through the new draw between Fish 
Island and Pope's Island for the purpose of discharging at 
the wharves opposite Fish Island just above the old bridge. 

Great Ponds. 

The growing public taste for summer outing places has 
led to the occupation of the shores of great ponds and the 
islands to a degree never before experienced. 

The title to and ownership of islands in great ponds often 
present questions of novelty and importance. 

Application is not infrequently made to the Board for 
leases of such islands ; and now and then the attention of 
the Board is directed to the occupancy of an island to which 
it is claimed the occupant has no title, but is squatting on 
the lands of the Commonwealth. 

With reference to leasing the islands, the Board is inclined 
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the Legislature. (Paine v. Woods, 108 Mass. 160 ; Ancient 
Charters, 148, 149. See also Commonwealth v. Vincent, 108 
Mass. 441 ; West Roxbury v. Stoddard, 7 Allen, 158.) Thus it 
was provided in the Colony Ordinance of 1641 that every in- 
habitant should have free Ashing and fowling in any great ponds 
. . . within the precincts of the town where they dwelt, unless the 
freemen of the town or the General Court had provided otherwise. 
(Body of Liberties, 1641.) Later, it was provided that no town 
should appropriate to any person or persons any great pond con- 
taining more than ten acres. (Ordinance of 1647.) 

These ordinances applied to all great ponds exceeding ten acres 
in area which in 1647 had not been appropriated to particular per- 
sons, either by the freemen of the town or by the General Court. 
(West Roxbury v. Stoddard, supra.) The Commonwealth there- 
fore owns the great ponds as public property held in trust for 
public purposes. It has the ownership of the soil, including, 
obviously, the soil of islands within the area of such ponds, and 
also the right to control and regulate the public uses to which the 
ponds shall be applied. (Watuppa Reservoir Co. v. Fall River, 
147 Mass. 557.) In such ponds a grant bounded by the pond 
extends only to low- water mark. (Waterman v. Johnson, 13 
Pick. 261, 265; Paine v. Woods, 108 Mass. 160.) The pro- 
prietors of land bordering upon the ponds have no rights in the 
soil or in the waters, unless it be by grant from the Legislature. 
(Watuppa Reservoir Co. v. Fall River, 147 Mass. 557.) 

It follows that the title to lands in great ponds is, in the absence 
of any grant from the Legislature or from the freemen of a town, 
prior to 1647, in the Commonwealth. Being lands the title to 
which is in the Commonwealth, the duties of your Board relating 
to the same are prescribed by Revised Laws, chapter 96, section 3. 
Very truly yours, Hose a M. Knowlton, 

Attorney- General. 

Town Boundary Survey. 

In June, the Board, under authority of chapter 469 of the 
Acts of 1901, assumed the duties pertaining to the Com- 
mission on the Topographical Survey and Map of Massachu- 
setts, and hag continued the work begun by that commission. 

During the first part of the year, up to the time the 
Topographical Survey Commission was consolidated with 
this Board, the work was confined to working up the results 
from the field work of the previous year, and in preparing 
and superintending the printing of the boundary atlases. 
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Under chapter 360 of the Acts of 1900, 4 town boundary 
atlases have been sold for $15, and 3 Rhode Island and 
Massachusetts boundary line plans for $0.96. Two hundred 
and sixteen atlases were sent to the officers of the various 
cities and towns, as provided by law. Under chapter 95 of 
the Resolves of 1891, 10 atlases and 2 extra portfolios have 
been distributed, 5 of these being sent to free public libra- 
ries. The proceeds of the above sales have been paid to the 
State Treasurer. It was voted to send a set of town boun- 
dary atlases to the U. S. Coast and Geodetic Survey office. 
The bounds to mark the portions of the boundary lines 
between the city of Marlborough and the town of South- 
borough, between the towns of Carver and Wareham, and 
between the towns of Lynnfield and Saugus, as established 
by chapters 393, 394 and 407 of the Acts of 1901, have 
been set by the local authorities, and plans for filing with 
the Secretary of the Commonwealth, provided for in the 
various acts, are being prepared. 

State Boundaries. 

During the year the monuments marking the boundary 
line between Massachusetts and New Hampshire which were 
found to be missing or to have been displaced when the line 
was perambulated last year, have been set and replaced. 

The monument on Salisbury beach, which was washed 
out by the storm of November, 1898, was reset in its orig- 
inal location at a lower grade. The Boston & Maine Rail- 
road set certain monuments which were reported displaced, 
one at the Merrimac branch, and the other at the Nashua & 
Acton branch of its road ; and also furnished and set a new 
monument at the intersection of the boundary line with its 
western division main line. These were subsequently exam- 
ined, and found to be set in the proper location. The filling 
was replaced around the monument at the Townsend Hill road 
between Townsend, Mass., aud Brook line, N. H., where it 
had been cut away by the water in flowing down the road. 
Where the boundary line crosses Lake Monomonac, between 
the towns of Winchendon, Mass., and Rindge, N. H., the 
line was not marked for a distance of 6,697 feet. The shores 
of the lake are being rapidly occupied by summer cottages. 
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At the suggestion of Hon. J. B. Tennant, of the Gov- 
ernor's Council of New Hampshire, to whom was delegated 
the duty of co-operating with the Board in this work, it was 
decided to place three additional monuments along that line : 
First, a granite monument, similar to those already set on 
this section of the line, at a point 1,476 feet east of the monu- 
ment at the road on the westerly side of the lake. Second, a 
cast-iron post, at a point 3,108 feet further east. This iron 
post is of the same pattern as those set on the line between 
Massachusetts and New York. At a point 426 feet east of 
this post is a wrought-iron bolt, which is set in a small 
boulder on the line. Third, a stake has been set to mark 
the location for the third monument, at a point 938 feet east 
of the cast-iron monument and 1,179 feet west of the monu- 
ment at the road on the easterly side of the lake. As this 
point is difficult of access except across the lake, the setting 
of the monument has been postponed until this winter, when 
it can be transported on a sled across the ice. The monu- 
ment is of granite, and similar to the others on this portion 
of the line, and will be set as soon hs the weather permits. 

Owing to the pressure of other duties, nothing has been 
done toward replacing the monuments on the line between 
Massachusetts and Rhode Island, which were found to be 
displaced or missing when the line was perambulated last 
year, but it is proposed to do this work the coming season. 
Upon its completion the line between Massachusetts and 
Connecticut will be the only portion of the boundary of the 
State not fully marked in a permanent manner ; and some 
arrangement should be made to re-run and mark this line, 
whenever the State of Connecticut shall be ready to take up 
the matter. 

In the report of the Commission on the Topographical 
Survey and Map of Massachusetts for 1898, the cost of re- 
locating and marking the Connecticut line was estimated to 
he $14,000, of which one-half should be paid by each State. 
This estimate was based on the cost of the work which had 
been done by them in relocating and marking the line be- 
tween Massachusetts and New York. 
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over the Weweantitt River, the contractor had broken or 
cut off the piles of the old bridge at or about the level of low 
water, and that a considerable number of them werfe a serious 
obstruction, and dangerous to small boats passing under the 
new bridge. After investigation, the matter was brought to 
the attention of the State Highway Commission, under 
whose direction the work was being done, and the obstruc- 
tions were removed. 

Also a large boulder projecting above the bottom of 
Boston harbor, at a point about 50 feet from the southerly 
corner of Central wharf, was removed in October, under an 
agreement with Geo. W. Townsend, at a cost of $46. 

The attention of the Board was called to the fact that the 
wharf of the Plymouth Stove Company at Plymouth was in 
a dilapidated condition, and rapidly being washed away by 
the sea into the channel. Upon notice to the company that 
injury threatened the channel, repairs were finally made. 

Surveys. 

The work done by the Engineering Department during 
the last year has been larger than that of any previous year, 
and the number of employees has been proportionately in- 
creased during the summer season. 

In addition to the work on the Commonwealth flats at South 
Boston, special surveys were made of the mouth of Bass 
River in Dennis and Yarmouth, Herring River in Harwich, 
and Apponagansett harbor in Dartmouth, under the Resolves 
of 1901, with a view to determining what improvements 
could be made at these places ; also a survey, under chapter 
104 of the Resolves of 1901, for the purpose of estimating 
the probable cost of constructing a canal from Taunton 
River to Boston harbor, which included the examination 
and mapping of the route, 40 miles long. 

Other surveys have been made in connection with the 
general work of the Board, as follows : — 

In December, 1900, the surveys of Bird Island shoal, as a 
basis for making plans for an anchorage basin, were com- 
pleted. 

December 13, a survey was made of the area which 
had been dredged as a berth for the nautical training ship 
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May 29, a survey was made of property on Chelsea Creek, 
in Chelsea, formerly owned by White, Holman & Co., to 
ascertain the amount of tide water which had been displaced. 
June 10 to 12, a survey was made of the entrance channel 
at Green Harbor, to determine what changes had >taken 
place. 

June 25 to 27, a survey was made of Stonv beach, in 
Hull, preparatory to making plans for a sea wall to protect 
the beach. 

In August, September and October surveys were made 
relative to the work of improvement at Lake Anthony. 

September lf>, a survey was made of the embankment 
which the Old Colony Railroad Company had built across 
South Bay, to ascertain the amount of tide water which had 
been displaced thereby. 

September 19 to 21, a survey was made of Menamsha 
Creek, in Chilmark, to determine what changes had taken 
place since the construction of jetties by the Commonwealth. 

October 31, a survey was made of shoals in Boston har- 
bor near Union wharf. 

Inspections made by the Board during the Year. 

Dec. 7. Commonwealth flats at South Boston, 
laoi. 

Feb. 4. Stony beach, in Hull, in company with legislative 

committee, relative to proposed protective works. 

Mar. 22. Boston harbor and proposed anchorage ground at 

Bird Island shoal, in company with legislative 
committee. 

Mar. 29. Commonwealth flats at South Boston. 

April 5-6. Entrance to Bass River, in Dennis and Yarmouth, 

under authority of chapter 39 of the Resolves of 
1901. 
Jetties and channel at Osterville, relative to condi- 
tion of work done under direction of the Board. 

April 9. Protective works on the Connecticut River, in H ad- 
ley and Northampton. 

April 17. Commonwealth flats at South Boston. 

April 25. Work in progress at Union wharf. 

April 29. Site of proposed structures in Buzzards Bay, at 

Monument beach. 
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Ja!v 23. StooT beach id Hall, relative to location of sea wall 

authorized by chapter 4*3 of the Acts of 1901. 
Location of proposed canal line between Weymouth 
and Holbrook. 

Jaly 25. Work of filling the parkway on Charles River, near 

Brook line bridge, in Cambridge. 

July 31. Location of proposed canal line between Taunton 

and West Bridgewater. 

Aug. 5. Structures in Lake Chaubunagnngamaag, in Webster. 

Aug. G. Commonwealth flats at Sooth Boston. 

Aug. 14-15. Work of setting buoys and dredging in Lake 

Anthony, at Cottage City. 
Jetties and channel at Menamsha Inlet, relative to 
work done under direction of the Board. 

Aug. 19. Work of placing a monument on Salisbury beach, 

marking the boundary line between Massachusetts 
and New Hampshire. 

Aug. 25. Jetties and channel at West Bay, Osterville, relative 

to work done under the direction of the Board. 

Aug. 27. Structures projecting beyond the harbor line on 

Merrimac River, in Haverhill. 

Aug. 28. Bridges over Weweantitt River and Wankinco River, 

in Ware ham. 

Aug. 29-30. Protective work in progress on the bank of the Con- 
necticut River at Hadley, under direction of the 
Board, and work done at West Springfield. 

Sept. 4. Commonwealth flats at South Boston. 

Sept. 9. Work done under the direction of the Board at 

Witch mere harbor, in Harwich ; entrance to Bass 
River, in Dennis and Yarmouth, relative to further 
surveys. 

Sept. 12. Lake Anthony, in Cottage City, relative to work in 

progress, under direction of the Board. 

Sept. 24. Work in progress on survey for proposed canal be- 
tween Taunton and Somerset. 

Sept. 2G. Cedar Pond and Dunham Pond, in Carver, relative 

to petitions for authority to take water from said 
ponds for flowing cranberry bogs. 

Sept. 28. Protective work in progress on the bank of the Con- 
necticut River in Hadley, under direction of the 
Board. 

Oct. 3. Ragged Island in Hingham harbor. 

Oct. 11. Commonwealth flats at South Boston. 
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Oct. 18. Work done by the Commonwealth on the Province 

Lands in Province town. 
Oct. 19. East Bay in Osterville. 
Oct. 22. Property of Fore River Ship and Engine Company, 

on Weymouth Fore River, in Quincy. 
Oct. 23. Commonwealth flats at South Boston. 
Oct. 24. Structures and sites of proposed sewer outlets in 

Plymouth harbor. 
Oct. 26. Protective work in progress on the bank of the Con- 
necticut River in Hadley, under direction of the 

Board. 
Nov. 9. Mouth of Scorton harbor, in Sandwich, relative to 

condition of work done under authority of chapter 

442 of the Acts of 1898. 

Licenses granted during tiie Year. 

Nos. 

2434. Petition of Jens Bertelsen and John P. Petersen for license 

to Gil solid in Boston harbor at East Boston. Granted 
Dec. 3, 1900. 

2435. Petition of the Boston & Albany Railroad, the New York 

Central & Hudson River Railroad Company, lessee, for 
license to reconstruct a portion of the westerly side of its 
Pier No. 1 in Boston harbor at East Boston. Granted 
Dec. 4, 1900. 

2436. Petition of the Suburban Gas and Electric Company for 

license to build and maintain a pile wharf, construct a 
crib, lay pipes and dredge a basin in Chelsea Creek in the 
town of Revere. Granted Dec. 27, 1900. 

2437. Petition of the Lynn & Boston Railroad Company for 

license to dump snow and ice into Mystic River from 
Chelsea bridge over the north channel of said river. 
Granted Jan. 7, 1901. 

2438. Petition of Matthew J. Connors and James E. Cavanagh 

for license to build and maintain a pile wharf and dredge 
a channel in Weymouth Fore River at Hough's Neck in 
the city of Quincy. Granted Jan. 7, 1901. 

2439. Petition of Michael J. Kane for license to build and main- 

tain an ice run in Dorothy Pond in the town of Millbury. 
Granted Jan. 7, 1901. 

2440. Petition of Hannah G. Shaw for license to build and main- 

tain retaining wails and fill solid in East River in the town 
of Wareham. Granted Jan. 7, 1901. 
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2441 . Petition of Nathan F. Tufts mud others for license to build a 

bulkhead and fill solid in Mystic River, adjoining Charles- 
town Park, in the city of Boston. Granted Jan. 7, 1901. 

2442. Petition of the Boston & Albany Railroad, the New York 

Central & Hudson River Railroad Company, lessee, for 
license to widen and extend its Pier No. 7 in Boston har- 
bor at East Boston. Granted Jan. 7, 1901. 

2443. Petition of Henry W. Smith for license to build a bulkhead 

and fill solid in Chelsea Creek, adjoining Marginal Street, 
in the city of Chelsea. Granted Jan. 7, 1901. 

2444. Petition of Cashman Brothers for license to build a bulk- 

head and pile fenders, to extend wharf and fill solid in 
Merrimac River in the city of Newburyport. Granted 
Jan. 7, 1901. 

2445. Petition of Albin Leal Richards for license to fill solid in 

Mystic River at his wharf adjoining Medford Street in 
the city of Boston. Granted Jan. 9, 1901. 

2446. Petition of Henry H. Fay for license to build and maintain 

a wharf, partly solid and partly on piles, in Wood's Hole 
Great Harbor, at Wood's Hole in the town of Falmouth. 
Granted Jan. 11, 1901. 

2447. Petition of Willard Howland for license to fill solid and 

build a pile platform in Chelsea Creek at East Boston. 
Granted Jan. 25, 1901. 

2448. Petition of the Trustees of Fiske Wharf and Warehouse 

Trust for license to build a bulkhead and pile structure 
and fill solid in a dock adjoining Fiske wharf in the city 
of Boston. Granted Feb. 4, 1901. 

2449. Petition of the Board of Metropolitan Sewerage Commis- 

sioners for approval of plans for constructing a sea wall 
and pile platform, and for filling solid in Chelsea Creek 
at East Boston, as authorized by chapter 439 of the Acts 
of 1899. Granted Feb. 28, 1901. 

2450. Petition of the Boston Electric Light Company for approval 

of plans for laying a cable across Fort Point Channel at 
Dover Street bridge in the city of Boston, under author- 
ity of chapter 249 of the Acts of 1898. Granted Feb. 
28, 1901. 

2451. Petition of the Board of Metropolitan Park Commissioners 

for license to excavate, fill solid and change the south- 
westerly shore line of Charles River, in the city of Bos- 
ton, from near Boy 1 8 ton Street bridge to a point opposite 
the Cambridge Hospital grounds. Granted Feb. 28, 1901. 
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Xos. 

2465. Petition of the New Bedford & Onset Street Railway Com- 

pany for license to fill solid in Wareham River in the 
town of Wareham. Granted March 20, 1901. 

2466. Petition of Julia W. Lowry for license to build and main- 

tain a pile pier and float stage in Buzzards Bay at 
Josiah's Point in the town of Wareham. Granted 
March 25, 1901. 

2467. Petition of Frederic S. Goodwin for license to extend his 

wharf, on piles, in Boston harbor at East Boston. Granted 
March 29, 1901. 

2468. Petition of the Providence & Fall River Street Railway 

Company for license to build a pile bridge across Palmer's 
River and to fill solid in adjacent creeks in the town of 
Swansea. Granted April 3, 1901. 

2469. Petition of the Boston & Albany Railroad, the New York 

Central & Hudson River Railroad Company, lessee, for 
license to enlarge its Pier No. 1 and Dock No. 2 and 
build a sea wall and pile platform in Boston harbor at 
East Boston. Granted April 4, 1901. 

2470. Petition of the Trustees of the Hingham and Quincy 

Bridges for license to widen a portion of the present 
bridge on Weymouth Back River in the town of Hing- 
ham. Granted April 4, 1901. 

2471. Petition of the town of Ipswich for license to build a sea 

wall and fill solid in Ipswich River in the town of Ipswich. 
Granted April 5, 1901. 

2472. Petition of the city of Boston for license to rebuild the piers 

and wharves, on piles, at the East Boston landing of the 
South Ferry in Boston harbor. Granted April 15, 1901. 

2473. Petition of the Metropolitan Water and Sewerage Board 

for approval of plans for laying pipes in Boston harbor 
from Nut Island, building a pile wharf and constructing 
embankments, in the city of Quincy and town of Hull, as 
directed by chapter 424 of the Acts of 1899. Granted 
April 17, 1901. 

2474. Petition of William H. Norton for license to build and 

maintain a pile pier in Edgartown harbor in the town of 
Edgartown. Granted April 17, 1901. 

2475. Petition of the Massachusetts Highway Commission, act- 

ing under authority of chapter 497 of the Acts of 1894 
and acts amendatory thereto, for license to rebuild two 
bridges over the Weweantitt River in the towns of Marion 
and Wareham. Granted April 30, 1901. 
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2476. Petition of Frank Stan wood for license to extend his 

wharf, on piles, in Gloucester harbor in the city of 
Gloucester. Granted April 30, 1901. 

2477. Petition of the Board of Park Commissioners of Arlington 

for license to build a dam, sluiceway and screen at the 
mouth of Mill Brook at Mystic Lake in the town of 
Arlington. Granted April 30, 1901. 

2478. Petition of the town of Marblehead for license to build a 

sea wall and fill solid in Nick's Cove in the town of 
Marblehead. Granted May 3, 1901. 

2479. Petition of the town of Bourne for license to build a sea 

wall and fill solid in Cohasset Narrows in the town of 
Bourne. Granted May 3, 1901. 

2480. Petition of William F. Macy and John P. Fitts for license 

to build and maintain a pile wharf in Quincy Bay at 
Hough's Neck in the city of Quincy, and to dredge a 
basin and channel leading to said wharf. Granted May 
3, 1901. 

2481. Petition of Alfred S. Sorensen for license to build a wharf, 

partly solid and partly on piles, in Chelsea Creek, ad- 
joining Marginal Street in the city of Chelsea. Granted 
May 10, 1901. 

2482. Petition of George H. Richards and Howard Stockton, 

trustees of the Toby Club, for license to build and main- 
tain a pile wharf, ways, dolphins and landing float, and 
to dredge in Buzzards Bay at Monument beach in the 
town of Bourne. Granted May 10, 1901. 

2483. Petition of the Corinthian Yacht Club for license to build 

and maintain a wharf and landing stage in Marblehead 
harbor at Marblehead Neck in the town of Marblehead. 
Granted May 10, 1901. 

2484. Petition of William H. Moore and Edwin C. Swift for 

license to build and maintain a pile pier and float, also to 
lay and maintain an iron pipe for drainage purposes in 
Salem harbor in the city of Beverly. Granted May 10, 
1901. 

2485. Petition of Albin Leal Richards for license to fill solid and 

extend his wharf, on piles, in Mystic River in the city of 
Boston. Granted May 10, 1901. 

2486. Petition of the city of Cambridge, by its Board of Park 

Commissioners, for license to fill solid in Charles River, 
between points 240 feet east and 670 feet west of Putnam 
Avenue. Granted May 10, 1901. 
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Noi. 

2509. Petition of Grace F. Allen for license to build a pile pier in 

Little Sandy Bottom Pond in the town of Pembroke. 
Granted June 26, 1901. 

2510. Petition of James F. Smith, trustee, for license to build and 

maintain a pile pier in Priest's Cove at Pope beach in the 
town of Fairhaven. Granted June 26, 1901. 

2511. Petition of the East Boston Athletic Association Boat Club 

for license to drive piles for the support of a boat house 
in Chelsea Creek, adjoining Meridian Street bridge at 
East Boston, and to maintain runways, a float and a 
floating bath house. Granted June 26, 1901. 

2512. Petition of Felix Rackemann for license to build and main- 

tain a pile pier and floats in Katama Bay in the town of 
Edgartown. Granted July 3, 1901. 

2513. Petition of the Misery Jsland Club for license to build and 

maintain a pile pier and float in Salem harbor at Misery 
Island. Granted July 3, 1901. 

2514. Petition of Cornelia S. Chapin for license to build a pile 

pier in Edgartown harbor in the town of Edgartown. 
Granted July 3, 1901. 

2515. Petition of the Edison Electric Illuminating Company of 

Boston for license to extend its wharf, on piles, on Fort 
Point Channel in the city of Boston. Granted July 3, 
1901. 

2516. Petition of the Metropolitan Steamship Company for 

license to build a sea wall and to remove a portion of 
Union wharf in Boston harbor in the city of Boston. 
Granted July 3, 1901. 

2517. Petition of the estate of John Manners for license to build 

a timber wharf and fill solid in Merrimac River in the 
city of Haverhill. Granted July 8, 1901. 

2518. Petition of the city of Haverhill for license to build a 

timber wharf and fill solid in Merrimac River in the city 
of Haverhill. Granted July 8, 1901. 

2519. Petition of Stefano Gardeila for license to build a timber 

wharf and fill solid in Merrimac River in the city of 
Haverhill. Granted July 8, 1901. 

2520. Petition of the city of Boston for approval of plans for 

building a temporary foot-bridge and fender across Fort 
Point Channel at Broadway bridge, under authority of 
chapter 452 of the Acts of 1900. Granted] July 8, 
1901. 
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2521. Petition of the East Boston Gas Company for approval of 

plans for building a pile structure for the support of a 
gas main across Chelsea Creek in the city of Boston 
and town of Winthrop, under authority of chapter 228 
of the Acts of 1901. Granted July 10, 1901. 

2522. Petition of the Board of Metropolitan Park Commissioners 

for license to fill solid in Charles River and change the 
northerly shore line in the town of Watertown, between 
points 2,500 and 3,900 feet westerly from North Beacon 
Street bridge. Granted July 16, 1901. 

2523. Petition of the United States Steel Company for license to 

build a bulkhead and fill solid in a creek flowing into 
Maiden River in the city of Everett. Granted July 18, 
1901. 

2524. Petition of Alice V. McAloon for license to build and main- 

tain a pile pier and float stage in Buzzards Bay at Long 
Neck in the town of Wareham. Granted July 18, 1901. 

2525. Petition of the Philadelphia & Reading Coal and Iron Com- 

pany for license to build a sea wall and fill solid in a dock 
on Acushnet River in the city of New Bedford. Granted 
July 29, 1901. 

2526. Petition of the New Bedford Gas and Edison Light Com- 

pany for license to build a sea wall and fill solid in a dock 
on Acushnet River in the city of New Bedford. Granted 
July 29, 1901. 

2527. Petition of the Quincy Electric Light and Power Company 

for license to extend its wharf, on piles, and to dredge in 
Town River in the city of Quincy. Granted July 29, 1901. 

2528. Petition of Caroline E. Bates for license to build a pier in 

, Buzzards Bay in the town of Dartmouth. Granted July 
29, 1901. 

2529. Petition of the West End Street Railway Company for 

license to build bulkheads and fill solid in Chelsea Creek 
at East Boston. Granted July 31, 1901. 

2580. Petition of the West End Street Railway Company for 
license to build a sea wall or bulkhead and pile wharf 
and fill solid in Mystic River at Charlestown in the city 
of Boston. Granted July 31, 1901. 

2531. Petition of the Boston Elevated Railway Company for license 
to build a sea wall and concrete piers, fill solid, widen its 
wharf on piles, and dredge in Boston harbor at Lincoln 
wharf in the city of Boston. Granted July 31, 1901. 
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Nos. 

2532. Petition of Edward N. Pigot for license to build and main- 

tain a pile pier and float in Buzzards Bay in the town of 
Wareham. Granted Sept. 10, 1901. 

2533. Petition of Arthur M. Phillips for license to build and main- 

tain a pile pier and float stage in Onset Bay in the town 
of Wareham. Granted Sept. 10, 1901. 

2534. Petition of the Beacon Park Company for license to main- 

tain a pile and timber wharf, also a pile wharf and floats, 
in Lake Chaubunagungamaug in the town of Webster. 
Granted Sept. 10, 1901. 

2535. Petition of Robert G. Shaw for license to build and main- 

tain a pile wharf in Vineyard Haven harbor at West Chop 
in the town of Tisbury. Granted Sept. 10, 1901. 

2536. Petition of the Hanley Construction Company for license 

to build pile structures in Town River in the city of 
Quincy. Granted Sept. 10, 1901. 

2537. Petition of the city of Gloucester for approval of plans for 

laying a water pipe across Squam River in the city of 
Gloucester, under authority of chapter 451 of the Acts of 
1895. Granted Sept. 23, 1901. 

2538. Petition of the Boston & Albany Railroad, the New York 

Central & Hudson River Railroad Company, lessee, for 
license to remove Pier No. 3, Grand Junction wharves, 
and to enlarge and reconstruct Pier No. 4 and adjoining 
dock, in Boston harbor at East Boston. Granted Sept. 
23, 1901. 

2539. Petition of the city of Boston for approval of plans for 

building a temporary foot-bridge across Fort Point Chan- 
nel at Broadway bridge in the city of Boston, under 
authority of chapter 452 of the Acts of 1900. Granted 
Sept. 25, 1901. 

2540. Petition of Robert Treat Paine, 2d, trustee, for license to 

build a boat landing in Massachusetts Bay in the town of 
Manchester. Granted Sept. 25, 1901. 

2541. Petition of David B. Newcomb, Jr., for license to build 

a sea wall or dam across the entrance to a dock in Sandy 
Bay in the town of Rockport. Granted Oct. 2, 1901. 

2542. Petition of Albert C. Burrage for license to build a pile 

wharf in Boston harbor at Bumkin Island in the town of 
Hull. Granted Oct. 2, 1901. 

2543. Petition of the town of Dartmouth for approval of. plans 

for reconstructing the bridge over the Apponagansett 
River at the village of South Dartmouth, under authority 
of chapter 384 of the Acts of 1901. Granted Oct. 2, 1901. 
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Not. 

2555. PetitioD of the county commissioners of Essex County for 

approval of plans for constructing a new bridge and 
approaches across Merrimac River between the city of 
Newburyport and the town of Salisbury, under the pro- 
visions of chapter 483 of the Acts of 1896 and chapters 
517 and 526 of the Acts of 1901. Granted Nov. 8, 1901. 

2556. Petition of the city of Boston for license to damp snow and 

ice into tide waters. Granted Nov. 11, 1901. 

2557. Petition of the Fore River Ship and Engine Company for 

license to build wharves, piers, marine railway, and to 
fill solid and dredge in Weymouth Fore River and Bent 9 a 
Creek in the city of Quincy. Granted Nov. 14, 1901. 

2558. Petition of the Boston & Maine Railroad for license to ex- 

tend Pier No. 5, Hoosac Tunnel docks, on piles, on 
Charles River in the city of Boston. Granted Nov. 27, 
1901. 

Petitions denied. 

On Dec. 19, 1900, in the matter of the petition of Albin 
Leal Richards for license to build two pile wharves and a 
bulkhead, and to fill solid on Mystic River in Cbarlestown, 
the Board declined to grant a license in the manner and form 
requested by the petitioner, but subsequently a license was 
granted in modified form, upon filing an amended plan. 

On January 16, S. A. Thayer and Wm. M. Stetson, peti- 
tioners for license to fill solid in Great Pond in the town of 
Braintree, were granted leave to withdraw, as the town, 
represented by the selectmen, and the water board, opposed 
the granting of a license, on the ground that the Legislature 
has authorized the use of the waters of this pond for domes- 
tic purposes and that the granting of the desired license 
would be detrimental to public interests. 

On February 11, Walter S. Gordon, petitioner for lease 
of an island in Morse's Pond in Wellesley, was given leave 
to withdraw, as the granting of an exclusive use of the same 
would be contrary to public policy. 

On April 12, the Board refused to authorize the Bay State 
Dredging Company to dump material dredged from Nan- 
tasket Channel on flats lying between White Head and 
Strawberry Hill, in Hull, being of the opinion that the 
material should be dumped at sea. 
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On April 30, the Board declined to lease an island in the 
town of Billerica. 

On May 13, the Board declined to permit the removal of 
material from Green Island in Boston harbor. 

On June 4, the Board declined to permit the removal of 
material from a beach in Marblehead harbor. 

On June 12, George L. Stacy, petitioner for license to 
build a wall and fill solid in Wonson's Cove, in Gloucester, 
was granted leave to withdraw, the title of the petitioner to 
the land in question being in dispute. 

On July 1, the Board, acting with the Railroad Commis- 
sioners, as a joint Board, refused to grant the petition of the 
Boston, Cape Cod & New York Canal Company for author- 
' ity to issue stock and bonds, as previously stated on page 56. 

On August 1, the Board declined to approve an amend- 
ment of section 3, chapter 38 of the Revised Ordinances of 
the city of Boston, relating to the passage of vessels through 
the draw in Charlestown bridge, on Charles River, as pre- 
viously stated on page 23. 

On August 15, the Board declined to remove certain 
boulders from Gloucester harbor, located at the entrance to 
a private slip, as previously stated on page 83. 

On October 9, the Board decided, after full hearing, to 
take no action at present on the petition of Z. A. .Tillson & 
Son, asking that license No. 1360, granted by the Board to 
Peleg McFarlin, authorizing the building of structures and 
drawing of water from Cedar Pond in Carver, be revoked. 

Miscellaneous Permits granted during the Year. 

Point Shirlet Club, to dredge gravel from its flats at Point Shir- 
ley, in the town of Winthrop. Granted Dec. 3, 1900. 

New England Dredging Company, to dredge not exceeding 
100,000 cubic yards of gravel in Boston harbor westerly of 
Lovell's Island. Granted Dec. 20, 1900. 

J. N. Smith & Co., to use a portion of the Commonwealth flats at 
South Boston for storage purposes. Granted Jan. 1, 1901. 

Peter McConarty, to use a portion of the Commonwealth flats at 
South Boston for storage purposes. Granted Jan. 1, 1901. 

Estate of Patrick O'Riorden, to use a portion of the Common- 
wealth flats at South Boston for storage purposes. Granted 
# Jan. 1, 1901. 
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Edith Andrew, and Edith Andrew as trustee, to remove gravel 
from the beach at the south-easterly end of Prince's Head, a 
part of Peddock's Island in Boston harbor. Granted Feb. 14, 
1901. 

Trustees of the Main Street Land Trust, to dredge material 
from their flats in Charles River, on the Cambridge side of the 
channel, near West Boston bridge. Granted Feb. 18, 1901. 

Samuel James, 2d, to remove stone from the beach at Sheep 
Island in Boston harbor. Granted Feb. 28, 1901. 

City of Haverhill, to lay and maintain a cable on the bottom of 
Merrimac River, across the draw wave in Haverhill bridge. 
Granted March 8, 1901. 

Joseph L. Boardman, to remove gravel from Salter's beach at 
Gurnet Point, in the town of Plymouth. Granted March 25, 
1901. 

Town of Hadlet, to repair and protect the banks of the Connec- 
ticut River in Hadley. Granted April 12, 1901. 

Cole Brothers, to dump material dredged at the site of the New 
Bedford and Fairhaven bridge, at North Ledge in New Bed- 
ford harbor. Granted April 15, 1901. 

Boston, Plymouth & Provincetown Steamboat Company, to 
dredge in Provincetown and Plymouth harbors. Granted 
April 25, 1901. 

New England Telephone and Telegraph Compant, to main- 
tain its poles on the easterly side of £ Street, on the Com- 
monwealth flats at South Boston. Granted May 6, 1901. 

W. C. Bra m well, to remove gravel and material from the beach 
at Skull Head, in the town of Hull. Granted May 9, 1901. 

Albin Leal Richards, to construct a temporary pile platform on 
Mystic River, in the city of Boston. Granted May 10, 1901. 

Boston, Plymouth & Provincetown Steamboat Company, to 
dump material dredged from Provincetown harbor at a point 
south of Long Point Light. Granted May 16, 1901. 

Moses Williams, to dredge in Cedar Pond Creek, in the town of 
Bourne. Granted May 16, 1901. 

William J. Tilley, to remove gravel from the beach bordering 
on Quincy Bay at Hough's Neck, in the city of Quincy. 
Granted May 22, 1901. 

Samuel T. Humphrey, to remove stones from the beach southerly 
of the causeway connecting Marblehead and Marblehead 
Neck. Granted May 29, 1901. 

Bay State Dredging Company, to dump material dredged in 
Chelsea Creek on flats northerly of Orient Heights near Chain 
bridge. Granted June 14, 1901. 
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Cole Brothers, to dump material excavated for the foundation 
of the bridge over Apponagansett River in Dartmouth, at 
Bent's Ledge in New Bedford harbor. Granted Oct. 31, 
1901. 

Isaac Blair & Co., to dump snow from Dover Street bridge 
into tide water in the city of Boston. Granted Nov. 25, 
1901. 

Work of the United States in Rivers and Harbors 

of the Commonwealth. 

The Board is indebted to Lieut. -Col. W. S. Stanton and 
Capt. Harry Taylor, Corps of Engineers, U. S. A., who are 
in charge of river and harbor improvements in eastern 
Massachusetts, and Maj. Geo. W. Goethals, Corps of En- 
gineers, U. S. A., who is in charge of similar work in 
southern Massachusetts, for the following statements, which 
show the work accomplished in the rivers and harbors of 
this Commonwealth during the fiscal year ending June 30, 
1901: — 

Statement of Lieut.-Col. W. S. Stanton, .Corps of Engineers, 

U. S. A. 

Boston, Mass., Dec. 13, 1901. 

Board of Harbor and Land Commissioners, Commonwealth of Massa- 
chusetts, Boston, Mass. 

Sirs : — In accordance with your request of Dec. 2, 1901, 1 have 
the honor to furnish the following summary of work done by the 
United States during the fiscal year ending June 30, 1901, in the 
rivers and harbors of Massachusetts in my district. 

The works of improvement under my charge on June 30, 1901, 
were : — 



1. Lynn harbor. 

2. Boston harbor. 
8. Chelsea Creek. 

4. Mystic River, below mouth of 

Island End River. 

5. Mystic and Maiden rivers. 

6. Charles River. 

7. Weymouth ( u Fore " and 

" Back ") River. 



8. Town River. 

9. Scituate harbor. 

10. Duxbury harbor. 

11. Plymouth harbor. 

12. Provincetown harbor. 

13. Chatham harbor. 

14. Examinations and surveys. 

15. Wrecks. 



Operations upon these works during the last fiscal year have 
been as follows : — 



1902.] PUBLIC DOCUMENT — No. 11. 10S 



Boston Harbor. 

Works of preservation : repairs were made to the sea walls on 
Rainsford and Castle islands. 

Works of improvement: 554,503.5 cubic yards of material 
were dredged, and 8,200 cubic yards of ledge were blasted and 
removed from the upper main ship channel ; and 206,090 cubic 
yards of material were dredged from Broad Sound Channel. 

Mystic and Maiden Rivers. 

No work was done in the section of Mystic River embraced in 
this improvement. 

In Maiden River, 13,576 cubic yards of material were removed 
during the fiscal year, in restoring the authorized depth of 12 feet 
at mean high water in the channel. 

Mystic River, below the Mouth of Island End River. 

From this section of Mystic River, 86,511 cubic yards of material 
were dredged, giving a depth of 25 feet at mean low water in the 

channel. 

Scituate Harbor. 

During the latter part of the fiscal year, 1,583.5 cubic yards of 
gravel were dredged from a shoal that had encroached upon the 
dredged channel near the wharves. 

Plymouth Harbor. 

Construction of the riprap dike on Long beach was continued, 
and 3,391.5 linear feet were built, containing 12,256.75 tons of 

stone. 

Provincetown Harbor. 

Five hundred and fifty-three linear feet of plank bulkhead were 
built for the preservation of the beach at Abel Hill dike. 

Chatham Harbor. 

No work was done, but at the close of the fiscal year a contract 
was in force for dredging a channel 6 feet deep at low water, and 
at the date of this statement the work has been completed. 

Examinations and Surveys. 

On Nov. 19, 1900, a report was submitted upon a survey of 
Lynn harbor, recommending the dredging of a channel 200 feet 
wide, 15 feet deep at mean low water, at an estimated cost of 
9162,936.84. The report was published as House Document, No. 
78, fifty-sixth Congress, second session. 
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On Nov. 28, 1900, a report was submitted upon a surrey of 
Boston harbor, together with a project for deepening the main ship 
channel to 35 feet at mean low water from the Charles River and 
Chelsea bridges to the sea, through Broad Sound, at an estimated 
cost of $10,612,710.46. The report was published as House Doc- 
ument, No. 119, fifty-sixth Congress, second session. 

No work has been done during the fiscal year in Lynn harbor, 
Town, Weymouth, Chelsea and Charles rivers, or in removal of 

wrecks. 

Very respectfully, W. S. Stanton, 

Lieutenant-Colonel, Corps of Engineers. 

Statement of Capt. Harry Tatlor, Corps of Engineers, 

U. S. A. 

Boston, Mass., Dec. 17, 1901. 

Board of Harbor awl Land Commissioners, Boston, Mass. 

Gentlemen : — In accordance with request contained in your 
letter of the 2d instant, I have the honor to furnish the following 
summary of the work done by the United States during the fiscal 
year ending June 30, 1901, in the rivers and harbors of Massa- 
chusetts under my charge : — 

Newburyport Harbor. 

No operations were in progress, other than making a survey of 
the bar at the entrance of the harbor. This survey shows that 
there has been some improvement in the depth of water over the 
bar, the controlling depth in 1901 being 12.6 feet at mean low 
water, as against 11 feet at mean low water in 1899, when the last 
previous survey was made. The channel had moved slightly to the 
north of its 1899 position, but retained about the same width that 
it had at that time. 

Merrimac River. 

The present approved project for the improvement of this river 
provides for a channel 150 feet wide and 7 feet deep at mean low 
water (ordinary low water stage of the river), from Newburyport 
to Haverhill. The first work under this project was begun in June, 
1901, and at the close of the fiscal year the channel had been 
dredged 90 feet wide and full depth from a point just below 
Haverhill for a distance of 1,100 feet down river. 

Powow River. 

At the beginning of the fiscal year a channel 12 feet deep at 
mean high water and 45 feet wide had been dredged from the head 
of navigation at Amesbury for a distance of about 6,050 feet down 
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however, made in September, 1900, shows that, while no material 
shoaling has taken place, the width of the 18-foot channel is so 
narrow at certain points as to make it difficult to take heavy coal 
vessels through without touching on one side or the other. It was 
recommended that a limited amount of dredging be done, estimated 
to cost about $10,000, in order to give a clear channel width of 
about 200 feet. 

No work was in progress during the fiscal year on any of the 
other Massachusetts works in my charge. 

Very respectfully, Harry Taylor, 

Captain, Corps of Engineers. 

Statement of Maj. Geo. W. Goethals, Corps of Engineers, 

U. S. A. 

Newport, R. I., Dec. 5, 1901. 

Board of Harbor and Land Commissioners ; Commonwealth of Massa- 
chusetts^ Slate Bouse, Boston, Mass. 

Gentlemen : — In compliance with your request of Dec. 2, 
1901, I forward herewith a summary of work done by the United 
States during the fiscal year ending June 30, 1901, in the rivers 
and harbors of Massachusetts. 

Very respectfully, Geo. W. Goethals, 

Major, Corps of Engineers, U. S. A. 

Abstract of the work of river and harbor improvement 
in the State of Massachusetts by the United States govern- 
ment, under the direction of Maj. Geo. W. Goethals, corps 
of engineers, U. S. A., for the fiscal 'year ending June 

30, 1901: — 

Hyannis Harbor. 

No operations have been in progress during the past fiscal year. 

This project contemplates the dredging of an area of 86 acres, 
protected by the breakwater to a depth of 15.5 feet. Of this area, 
about 26.6 acres have been dredged and two cuts 25 feet wide and 
13 feet deep have been dredged in to the wharf of the New York, 
New Haven & Hartford Railroad Company. 

Nantucket Harbor. 

No operations have been in progress during the past fiscal year. 

This project contemplates the construction of two jetties as 
training walls, one on each side of the harbor entrance, planned so 
as to allow the tidal currents to assist in scouring out and main- 
taining a good channel, and for the completion of the work by 
dredging where necessary to obtain a depth of from 12 to 15 feet 
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Taunton River. 4 

No operations were in progress daring the past fiscal year. 

The existing project contemplates dredging a channel so that it 
shall have a width of 100 feet and depth of 12 feet from the mouth 
of the river up to Berkley bridge ; thence 12 feet depth and 80 feet 
width up to Briggs shoal ; thence 1 1 feet depth with the same 
width up to the ship yard ; thence 11 feet depth with 60 feet width 
up to Weir bridge, the depths all being referred to mean high 
water. This project is essentially completed, but there are a few 
points at which the channel requires widening. 

Fall River. 

No operations were in progress during the past fiscal year. 

The existing project provides for a channel 300 feet wide and 
25 feet deep at mean low water, along the city front between the 
deep water just below the Old Colony wharf and the deep water at 
the upper end of the harbor. The lower reach of this channel, ex- 
tending from its lower end up to the Staples Coal Company's 
wharf, and comprising about one-half of the projected work, has 
been completed. 

Removal of Wrecks. 

During the fiscal year, the following wrecks were removed, so 
as no longer to form obstructions to navigation. 

Schooners "Laura Robinson" and "David Siner" from the 
vicinity of Pollock Rip Light Ship, and the British steamer 

Ardanhu " from Vineyard Sound near Robinson's Hole. 



a 



Harbor Compensation Fund. 

There was paid into the treasury of the Commonwealth 
during the year, under sections 14 and 16 of chapter 19, 
Public Statutes, and chapter 146, Acts of 1897, in payment 
for tide water displaced by work done under licenses granted 
by the Board, and for rights and privileges granted in tide 
waters and great ponds, the sum of $29,475.11, which was 
credited to the harbor compensation fund for Boston harbor. 
The amount in this fund on Nov. 30, 1901, was $357,864.66 ; 
the income from this fund on the same date was $19,891.47. 
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are based between the ends of the approach structures of the 
tidal locks is 31.79 miles, of which 7.24 miles are on curves, 
the radii varying from 5,000 to 10,000 feet, and 2.22 miles 
of shorter radii, none, however, less than 2,000 feet. In 
fixing the line, due regard was had to economical construc- 
tion. 

Provision is made for 14 locks, 6 between Boston harbor 
and the summit level and 8 between there and the dam in 
Taunton River, with lifts varying from 7 to 25 feet. On the 
basis of 20 lockages a day, 33,000,000 cubic feet of water 
will be required for the daily operation of the locks. 

A careful examination of the water supply and of the 
different methods of providing the necessary amount of 
water led to the adoption of a pumping system, as being the 
most advisable. The water surface of the summit level lies 
between Brockton and Randolph. The summit level is 
16,000 feet long, at an elevation of 130 feet. 

Two masonry dams are planned at the two ends of the 
canal, across Taunton River and Weymouth Fore River, 
respectively, opposite the tidal locks, to maintain the water 
in the rivers at high tide level. 

The proposed line of the canal crosses the railroad at eleven 
places ; it is proposed to avoid five of these by diverting the 
location of the tracks, and two of the others are drawbridges 
at the present time. It also crosses forty-six highways, of 
which a number are avoided by a rearrangement in such 
manner that the distance to be travelled will not be ma- 
terially increased. Twenty drawbridges will cross the canal 
in most of which a clear width of 100 feet is provided for the 
passage of vessels. 

Wherever the water level of the canal rises above the 
adjacent country, the side embankments are planned with 
puddle walls of clay ; but where it runs through earth, a 
protection of broken stone, extending from 5 feet above to 
5 feet below the water level, will be provided. Turning 
basins are proposed at Taunton, Brockton and Holbrook, 
approximately 600 feet square. 

The cost of a sufficient right of way has been estimated. 
All estimates are based on unit prices, carefully considered; 
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and yet allowance must be made, owing to the brief time 
permitted for the examination of so large an undertaking. 
The total cost is estimated at $57,618,358. 

A full report by the engineer * of the Board, together with 
plans of location and profile, may be found in the Appendix. 

The foregoing report is respectfully submitted. 

WOODWARD EMERY, 
CHARLES C. DOTEN, 
GEORGE E. SMITH, 

Commissioners. 
Dec. 1, 1901. 

* See Appendix D. 
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APPENDIX. 



[A.] 

[See page 4 of this report, ante,] 

CONTRACTS. 
The contracts entered into during the year are as follows : — 

Feb. 14. With the Bay State Dredging Company, for 
dredging in Fort Point Channel, Boston har- 
bor, between Congress Street bridge and 
Rowe's wharf, for the sum of 25 cents per 
cubic yard of material, measured in scows, 
— amounting to $14,317 25 

March 7. With William J. Lawler, for building a sea wall 
on the Commonwealth flats, at South Boston, for 
the sum of $56.49 for each lineal foot of com- 
pleted sea wall, — estimated to amount to . 76,800 00 

April 20. With the Harries & Letteney Company, for 
dredging in Plymouth harbor, near Long 
beach, for the sum of 284 cents per cubic yard 
of material, measured in scows, — amounting 
to 797 72 

May 16. With the Bay State Dredging Company, for dredg- 
ing in Shirley Gut, Boston harbor, for the sum 
of $1,000, and in addition the sum of 35 cents 
for each cubic yard of material, measured in 
place, dredged and deposited on the Common- 
wealth pier at South Boston, — amounting to . 5,429 60 

May 31. With Thomas Meany, for moving and grading 
gravel on the Commonwealth pier, at South 
Boston, for the sum of 30 cents for each cubic 
yard of material moved, measured in the fill, — 
amounting to 3,796 30 

July 16. With George H. Cavanagh, for dredging a por- 
tion of Lake Anthony, at Cottage City, and 
setting buoys, — amounting to . . . 2,500 00 

July 30. With Thomas H. Kiely, for furnishing riprap 
stone on the bank of the Connecticut River, at 
Hadley, for the sum of $1.67 for each cubic 
yard of stone delivered, — amounting to . . 5,888 09 
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Sept. 6. With the Eastern Dredging Company, for dredg- 
ing a portion of the dock on the westerly side 
of the Commonwealth pier, at South Boston, 
for the sum of 224 cents for each cubic yard of 
material, measured in scows, — estimated to 
amount to $15,500 00 

Sept. 17. With Eugene S. Belden, for strengthening the 
jetties built under the direction of the Board, 
at Ostervillc, for the sum of $2.47 for each ton 
of stone placed in the work, — amounting to . 2,964 00 

Nov. 14. With Augustus Bellevue & Co., for building 
jetties and dredging channel at the mouth of 
Bass River, in Dennis and Yarmouth, — esti- 
mated to amount to 20,307 60 

Nov. 22, With the New England Dredging Company, for 
dredging in Boston harbor, near Union wharf, 
for the sum of 32| cents for each cubic yard of 
material measured in scows, — amounting to . 4,217 53 

Total amount $152,018 59 



122 HARBOR AND LAND COMMISSIONERS. [Jan. 

covered, it was considered advisable to introduce this shrub simul- 
taneously with the grass ; and, although a smaller territory was 
covered, permanent results were obtained. 

As in past seasons, a large number of young pines taken from 
the woods and bogs have been transplanted along the foot of the 
slopes, and pine seeds planted on the flat grounds between the 
. ranges of sand dunes. 

The weather conditions during the entire season have been very 
favorable, and, as a consequence, a very marked improvement in 
the work of the past and present seasons is observable, the grass- 
plants, trees and shrubs having made a vigorous growth. 

Notwithstanding the fact that during the last two months there 
have been some very strong winds, yet the planted territory re- 
mains intact, and no movement of sand from these sections is 
observable. 

About 1 70 acres of the exposed slopes have been covered since** 
the spring of 1895. An additional area of about 115 acres should 
have immediate attention, and when this is covered, a compara- 
tively small outlay only will be required to keep the same intact. 

Respectfully submitted, 

JAMES A. SMALL, 
Superintendent of the Province Lands. 
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works, and the cost of doing this work has not been included in 
the estimates for the canal. 

Between the bridge and the tidal lock (a distance of about 1 
mile) the estimates are for a channel substantially 500 feet wide and 
25 feet deep at mean low water, the width being much greater 
than at any other portion of the canal, owing to the very sharp 
curves which it is necessary to introduce. 

The most natural location for the purposes of navigation would 
have been to excavate a channel across the neck of land known as 
Old Spain, which would have given practically a straight channel 
from the mouth of the canal into the lower part of Weymouth 
Tore River. No estimates have been made for this, as it did not 
seem that the increased facilities for navigation would be sufficient 
to justify the greatly increased cost. 

The plans of the general government for the improvement of 

the Weymouth Fore River are simply to obtain a channel from a 

point about opposite the proposed entrance lock of the canal up to 

ttie head of navigation, not less than 6 feet deep at mean low 

water, and of a width varying from 100 feet to 50 feet. This has 

been substantially completed, and no plans have been adopted for 

further improvement. 



Southern ApproacJi. 

At the southern end of the canal deep water is found in Mount 
Hope Bay just below the point where the line between Massachu- 
setts and Rhode Island crosses it. Above this in Fall River harbor 
**&d between Fall River and Somerset there are long sections where 
tt*e channel* is more than 25 feet deep for a width of not less than 
^OO feet, but there are bars crossing it at a number of places. The 
plans of the general government contemplate the excavation of a 
channel 25 feet deep at mean low water and 300 feet wide through 
these bars up through Fall River harbor to Sladtjfc Ferry bridge. 
From this point nearly up to Somerset, a distance^ft 3 miles, the 
channel is continuous, and of sufficient width and depth; from 
thence up to the entrance lock, a distance of 4.5 miles, the chan- 
cel will have to be excavated to a depth of 25 feet at mean low 
water with a width of 300 feet. The plans of the general govern- 
ment at present contemplate the deepening and widening of the 
Channel so as to secure a depth of at least 12 feet at high water, 
with a width of 100 feet up to Berkley bridge ; thence the same 
depth and 80 feet wide up to Briggs shoal ; thence 11 feet in depth 
with the same width up to the ship yard ; thence 1 1 feet depth with 
a width of 60 feet up to Weir bridge at Taunton. These plans 
fcare been practically completed. The work remaining to be done 
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consists of the removal of a small amount of ledge and some 
dredging below Berkley bridge. In making the estimates it has 
been assumed that the general government will carry out its plans 
and excavate the channel up to Slade's Ferry bridge, and the esti- 
mates include only the work of dredging the channel from the deep 
water below Somerset to the tidal lock. 

Style of Lock. 

In a canal of this size the question of the water supply is a very 
serious one, especially in a flat country, where the drainage areas 
tributary to the canal, especially those above the elevation of the 
summit level, are not large. 

The ordinary form of lock to accommodate vessels of the size 
which may be expected to use a canal in this location requires the 
discharge of a very large volume of water from the upper level 
into the lower level whenever a vessel passes from one to the 
other. This loss from the upper level must be supplied from some 
source. In order to avoid the necessity for such a great loss of 
water, various mechanical devices have been designed. Many of 
these have been used on barge canals, but I know of no case 
where they have been used on a canal as large as the one now 
under consideration. In addition to the saving of water, these 
mechanical appliances are designed to be used for much higher 
lifts than the ordinary lock, so that each one will take the place of 
a number of the ordinary type, with a corresponding decrease in 
the length of time required for a vessel to pass from one level to 
another. 

These mechanical appliances are of different types. The earli- 
est, known as chain lifts, consisted of a wooden or metal box 
with gates at each end, filled with water, and large enough to con- 
tain the largest boat using the canal. To this were attached a 
number of chains which passed up over pulleys mounted on frame- 
work, the other ends of the chains being connected with counter- 
weights sufficient to counterbalance the weight of the box full or 
water. After the boat was placed in the lock and the gates 
closed, sufficient water was either drawn into or from the box to 
make it heavier or lighter than the counterweight, so that it would 
cither drop or rise, as required, to the other level of the canal. 

Next come the various kinds of hydraulic lifts. These also 
consist of boxes or tanks sufficient in size to contain enough water 
to float vessels using the canal, and they are raised or lowered by 
hydraulic rams, which are either placed directly under the box or 
alongside it ; in the latter case, the ends of the rams carry large 
pulleys over which pass chains or wire ropes, one end of which is 
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level vary from 16 feet to 21 feet lift, and, on the basis of 20 
lockages each day, it will require 30,000,000 cubic feet of water 
daily to operate the locks. 

As the canal is located so as to be generally below the ground- 
water level of the surrounding country, the loss of water from 
seepage would probably not be large. To provide for this and for 
the leakage through the lock gates and culverts, it is estimated 
that 3,000,000 cubic feet per day will be required, making the 
total amount of water required 33,000,000 cubic feet per day. 

There is no drainage area near the location of the canal which. 
will supply such a large quantity of water at an elevation above^ 
the summit level, and such small portions as are at the necessary- 
elevation are largely used at the present time in supplying the popu^ 
lation in their vicinity with water for domestic use. The streaco 
which most nearly meets the required conditions is the Blackaton\e 
River. This has a drainage area above the dam at Miliville Tq 
Blackstone of 258 square miles ; and, if all the water from this 
drainage area can be intercepted and stored, it would nearly sup- 
ply the demands of the canal, on the basis of 20 lockages per day 
of the full-sized locks. The river at Miliville is about 70 feet 
above the summit level of the canal, — a sufficient elevation to en- 
able the water to be diverted into it. 

An aqueduct capable of conducting the water would be about 30 
miles long, and would have to be built very largely in tunnel. It 
would be very nearly straight, and would pass along the southerly 
side and near the summit of the main divide, separating the streams 
which flow northerly into Boston Bay and southerly into Narragan- 
sett Bay, crossing nearly all the valleys which it intersects substan- 
tially at right angles. 

Owing to the configuration of the country, it would be difficult 
and expensive to construct reservoirs to store all the water on this 
water-shed. For this reason, another method of furnishing the j 
water supply was investigated, viz., to pump it from the Weymouth 
Fore River at the northern end of the canal up into the summit 
level. For this purpose four sets of pumps would be required : one 
set to pump from the river directly into the level above lock No. 3 ; 
another set to pump from the level below lock No. 4 into the level 
above the same lock ; the third to pump the water from the level 
below lock No. o to the level above the same lock ; and the fourth 
to pump from the level below lock No. 6 into the summit level. 

Owing to the large quantity of water to be raised, the estimates 
have been made for furnishing a steam plant at each pumping sta- 
tion, as being cheaper and more reliable than generating the power 
at one station and distributing it by electricity. The first cost of 
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in the canal, are principally based on the designs and estimates 
made by the United States Board of Engineers on deep water 
ways, and on those of the State engineer and surveyor of New 
York for a 1,000 ton barge canal from Lake Erie to tide water. 

Lock Approaches. 

The estimates provide for the construction at both ends of each 
lock of vertical walls either of concrete or timber cribs, to guide 
vessels into the lock and allow for their being tied up awaiting the 
opening of the gates. These are planned so that, in case an addi- 
tional lock is built later alongside of the existing one, as small a 
portion as possible of the existing structures will have to be torn 
out and rebuilt. 

By-passes. — Waste Weirs. 

The estimates also include the cost of the necessary structures 
to maintain the level of the water in the canal by discharging any 
surplus over spillways or waste weirs either into adjacent streams 
or artificial channels, which will take the water around the various 
locks into the level below, or waste it into existing streams. 
These are designed to care for the largest freshet which is likely to 
occur on the water-shed. It will probably be necessary to enlarge 
the standard section of the canal in a few places, to enable it to 
pass the flood discharges ; but the time has not been sufficient to 
go into this matter fully, but, in any event, it will not be a large 
additional expense. 

Estimates have been made for two masonry dams at the two 
ends of the canal across the Taunton and Weymouth Fore rivers 
opposite the tidal locks, to impound and maintain at about high- 
tide level the water in the rivers and tide-level sections of the 
canal. These, as in the case of the waste weirs of the canal, 
have been designed to take care of the flood discharges without 
unduly raising the water level either in the canal or rivers. 

Stream Crossings. 

As the canal generally follows the thread of the streams flowing 
through the valleys in which it is located, it receives the natural 
drainage from the water-shed ; and, as the water supply of the 
canal is to be supplied by pumping water from the Weymouth 
Fore River, the drainage into the lower levels will be discharged 
through the waste weirs into the streams where they diverge from 
the line of the canal ; and the Town River, which crosses the line 
of the canal at West Bridgewater, is to be conducted through a 
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culvert under the canal, so that the water supply to the streams 
below will not be interfered with. The mills and dams on the 
streams at South Braintree and Ray n ham, lying, as they do, 
directly in the line of the canal, are necessarily destroyed. 

Diversion of Railroads and Highways. 

In planning for the construction of work of this magnitude, it 
is impossible to avoid interfering with many existing structures. 
The proposed line of the canal crosses the various lines of the 
New York, New Haven and Hartford Railroad at eight places, in 
addition to the existing drawbridges at Somerset and Slade's 
Ferry, and the freight yard at Brockton. At four of these places 
the crossing cannot be avoided, and estimates have been made for 
drawbridges. At the others, estimates have been made for divert- 
ing the railroads so as to avoid their crossing the canal. 

Forty-six highways now cross the line of the canal. Estimates 
have been made for 14 drawbridges, and for rearranging the high- 
ways and diverting some of them. The plans have been so 
arranged that the distance to be travelled in most cases will not 
be materially increased over the distance between the same points 
by the existing routes. 

The railroad bridges are all planned for two tracks, except the 
one at Campello, which is planned for four. The highway bridges, 
«re planned to carry an electric railway, to have a roadway 34 feet 
"rode, and two sidewalks, the whole to be 50 feet wide over all. 

In all cases the clear width for the passage of vessels is to be 
1 OO feet, except in the four-track bridge, and where the bridges 
located at the ends of locks ; in these cases the clear passage- 
is to be 60 feet, the same as the width of the locks. 
Owing to the sharp angles at which the railroads cross the canal 
in some places, and at others to the curves in the railroads, it was 
found necessary to plan slight deviations in the locations of all the 
railroads but one, in order that they might cross the bridges on 
tangents, and more nearly at right angles to the line of the canal. 
The estimates include the cost of a new railroad bridge across the 
Taunton River at Somerset, as the draw in the present bridge is 
**ot adapted for the convenient passage of large vessels. 

Protection of the Walls and Banks of the Canal. 

Wherever the water level of the canal will be above the present 
\ ^Urface of' the adjacent country, the embankments on the sides are 
j>1 Planned to have puddle walls of clay built through their centres ; 
tV l *nd wherever the banks of the canal throughout its length consist 
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of earth, the estimates provide for protecting them with a coating 
of broken stone, extending from 5 feet below the water level of 
the canal to 5 feet above that level, as shown on the standard 
cross-section, in order that they may not be injured by waves 
created by passing vessels. 

Turning Basins. 

In order to enable vessels to enter the canal from either end 
with cargo for any of the cities or towns on the line of the canal, 
turning basins or harbors have been provided at Taunton, Brock- 
ton and Hoi brook, approximately 600 feet square, where vessels 
may be turned around so that they may return. 

In addition to these harbors, wharf walls, to be located at various 
points along the canal, are included in the estimates. 

Electric Power and Lights. 

The estimates include the cost of an electric power and lighting 
plant, to be located and operated with one of the pumping stations 
and the necessary wire lines, lamps and motors, to operate the 
drawbridges, lock gates and sluices and to light the canal through- 
out its length. 

Eight of Way. 

The cost of sufficient right of way to enable the canal to be con- 
structed without trespassing on other property has been included. 
The area required is based on the amount of territory required to 
deposit the material excavated from the canal alongside of the place 
from which it is excavated, without piling it higher than 10 feet 
above the surface, and not allowing it to come within 25 feet of 
the bank of the canal at any point. This general plan has been 
modified in its application, so that through cities and improved 
territory a comparatively narrow strip should be taken, generally 
little more than sufficient for the operation of the canal ; and where 
the land was of less value, larger areas are included, in order to 
allow room for the deposit of material taken from the narrower 
sections. 

Unit Prices. 

The unit prices used in determining the value of the work to be 
done in the construction of the canal are based very largely on 
those adopted by the United States Board of Engineers on deep 
water ways, and those used by the State engineer and surveyor of 
New York in making his estimates for the 1 ,000 ton barge canal 
through New York. These have been compared with the prices 
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paid for work on the metropolitan water system and other works in 
the vicinity of Boston, and modified as found necessary. 

The larger part of the masonry has been estimated as concrete, 
stone to be used only where the masonry will be subject to wear. 

Estimates. 

Owing to the short time which was available for making up the 
estimates, and to the uncertainty as to the exact character of the 
material through which the canal is to be constructed, it has been 
impossible to make the estimates with the exactness which would 
have been done if time and means had allowed ; and for this reason 
it has been deemed best to add 15 per cent, to the figures, to cover 
possible contingencies and unknown quantities, as well as the usual 
expenses attending any such undertaking. The estimates are as 
follows : — 



Excavation, including approaches between Quincy Point 

bridge and Slade's Ferry bridge, 
Backfill, . 

Culverts and by-passes, 
Retaining walls, 
Paddle walls, . 
Wash walls, . 
Spillway and waste weirs, 
Stop gates, 
Highway changes, 
Railroad changes, 
Highway bridges, 
Railroad bridges, 
Dams, 
Locks, 

Lock approaches, 
Power and lighting plant 
Water supply plant, 
Maintenance plant, , 
Right of way and damages, 
Engineering and contingencies, 15 per cent., 



Total, 



120,103,662 
908,080 
980,000 

1,494,660 
144,317 

1,196,072 
815,000 
300,000 
J543.100 
462,000 

1,633,000 

1,380,000 

170,000 

12,233,000 

2,406,620 
220,000 

2,532,499 
200,000 

2,580,910 

7,515,438 

$57,618,358 



The work of preparing the report and estimates has been pushed 
with all practicable speed, and every effort has been made to have 
the estimates as complete and accurate as possible with the infor- 
mation available ; in order to do this, plans have been used before 
they were inked in and completed. The office force is still at work 
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on them, bat it will be some time before they are completed, and, 
with the field notes, put in proper shape to record and file away. • 
Two plans, one showing the location and the other the profile of 
the proposed canal line, are forwarded herewith, together with a 
diagram showing the standard cross-sections on which the estimates 
are based. 

Respectfully, 

FRANK W. HODGDON, 

Engineer. 
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North Scituate, sea wall and jetties at Stony Beach in Hull, 
work in progress at Lake Anthony in Cottage City, Catau- 
met harbor, survey work at Mt. Tom and Mt. Nonotuck, 
Merrimac River relative to determining the advisability of 
opening the river to navigation, New Bedford and Fairhaven 
bridge ; also of the sites of proposed work in tide water and 
great ponds upon petitions and plans presented to the Board, 
the location of wrecks and obstructions to navigation, and 
various structures built under licenses from the Board. 

Through transactions of the Board there has been paid 
into the treasury of the Commonwealth during the past year, 
from rents, licenses, sales of land and other "sources, and 
credited to the Commonwealth's flats improvement fond and 
the harbor compensation fund for Boston harbor, the aggre- 
gate sum of $1,051,568.38. 

During the year 18 new contracts* were made by the 
Board, duly authorized for the estimated expenditure of 
$661,438.80. 

Commonwealth Tide Lands. 

The Governor and Council, under the provisions of sec- 
tion 24 of chapter 96 of the Revised Laws, determined that 
the compensation for the rights granted in land of the Com- 
monwealth, to be filled or otherwise occupied under the 
following licenses granted by the Board, should be as stated 
below : — 

No. 2614, granted April 25, to the Fall River Iron Works 
Company, to build a sea wall and fill solid on Taunton River, 
in Fall River, $200. 

No. 2642, granted July 17, to William F. Nye, to extend 
his wharf at Fish Island in New Bedford harbor, $50. 

No. 2663, granted October 10, to the New England Cot- 
ton Yarn Company, to build a bulkhead, drive piles, fill 
solid and erect a building on Acushnet River, in New Bed- 
ford, $100. 

No. 2665, granted October 31, to the city of Boston, to 
repair and build an addition to its wharf on the easterly side 
of Long Island in Boston harbor, $30.24. 

* See Appendix A. 
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although a considerable quantity of rock is yet to be 
removed. 

The project of 1899 proposed a new outlet channel from 
President Roads through Broad Sound, to be 30 feet deep at 
mean low water and 1,200 feet wide. This is nearly com- 
pleted. 

The project of 1902 involves dredging the channel 35 feet 
deep at mean low water, from the Charles River and Chelsea 
bridges and the Navy Yard, 1,200 feet wide, to President 
Roads, and thence through Broad Sound, 1,500 feet wide, to 
the sea, at an estimated cost of about $8,000,000, of which 
$3,600,000 has been appropriated for expenditure under the 
continuing contract system. Contracts for this work are 
about being made. 

When these projects are completed, Boston harbor will 
have three distinct entrance channels, — one 35 feet deep 
and 1,500 feet wide and another 30 feet deep and 1,200 feet 
wide, both through Broad Sound, and one 27 feet deep and 
1,000 feet wide, known as the main ship channel, through 
the Narrows. When the mean rise of tide, 9.8 feet, is 
added to these depths, it will be seen that at high tide there 
will be water enough to navigate any steamship now afloat 
at her loaded draught. In fact, the deepest of them could 
come in or go out at half tide with safety. 

It is encouraging to realize that the port of Boston, al- 
though still awaiting further improvements, is not less pre- 
pared than other great ports, both here and abroad, for the 
floating of modern steamships. Not only is New York 
having its harbor channels widened and deepened, and 
Liverpool having new docks built with lower gate sills, but 
London has been awakened by loss of trade to the necessity 
of overhauling its dock system and deepening the channels 
of the Thames. 

At London, with its population of 6,000,000 in 1899, 
goods were imported of the valuation in round numbers of 
£164,000,000, or about $820,000,000. Nevertheless, the 
falling off in the entrepot trade led to the appointment of a 
Parliamentary Commission on the Port of London, which re- 
ported in favor of dredging a channel 36 miles long from the 
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the establishment of a lighthouse and fog signal station on 
State Ledge in Boston harbor : — 

J ah. 29, 1902. 

To the Honorable Committee on Interstate and Foreign Commerce, of the 
House of liepresentatives, Washington, D. C. 

Gentlemen : — The Board of Harbor and Land Commissioners 
of the Commonwealth of Massachusetts desires to impress upon 
your honorable committee the great urgency for a lighthouse and 
fog sigual station on State Ledge in Boston harbor. 

State Ledge is located midway down the harbor, a short distance 
from Castle Island, just before entering President Roads. Its 
position is such as to require a change in the course or direction of 
vessels navigating the lower middle channel. 

In March, 1895, the " Venetian," an iron freight steamer plying 
between Boston and Liverpool, was wrecked on this ledge on her 
way out. The federal government declined to remove her, on the 
ground that she was on the edge of the channel and not in the 
channel, claiming that the pilots of the port preferred her to 
remain, because she answered the purpose of a lighthouse. Navi- 
gators could see her looming in the night or the fog, when they 
could not find the buoy which marked the ledge on which she 
rested. Other wrecks have also marked the spot for a time, as a 
peril to navigation. 

I believe there never has been a dissent on the bart of any jof 
the United States officers stationed at this port from the proposi- 
tion that the channel should be marked by a lighthouse on State 
Ledge. 

The greater the commerce of the port, — which has been doubled 
in a quarter of a century, and last year amounted to $197,005,- 
118, — the greater is the need for this proposed lighthouse. 

An inspection of the locality alone would lead to a conviction 
of the necessity for this light, and render argument in opposition 
to it futile. 

For the Board, Woodward Emery, 

Chairman. 

Delegations of merchants also visited Washington and 
urged the necessity for this lighthouse. The estimate of 
appropriations sent to Congress at its present sitting by the 
Secretary of the Treasury includes the sum of $52,000 for 
light and fog signal stations at State Ledge. 

On March 6 the Board, having been apprised that a bill 
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opening being into the outer portion of the main harbor, 
the entrance of the channel would have to be protected by 
two stone jetties similar to those built by the Commonwealth 
at Cottage City. The cost of this project is estimated to be 
as follows : — 

Dredging the channel, 78,000 cubic yards, at 85 cents, . f 27,300 
Building stone jetties and riprapping slopes of channel through 

beach, 6,000 tons stone, at f 2.50, 15,000 

Incidental and contingent expenses, 10 per cent., . . . 4,230 

Total, $46,530 

The third project provides a channel 3 feet deep at mean 
low water and 100 feet wide, leading from the inner portion 
of the harbor through the beach into Squeteague Pond. 
This would accommodate only the smaller class of boats 
and makes no provision for the larger ones. The cost of 
the dredging contemplated by this project would be com- 
paratively large, as, owing to the depth of water, only small 
dredges and scows could be used. The cost of this project 
is estimated to be as follows : — 

20,000 cubic yards, at 50 cents, f 10,000 

Bnilding stone jetties and riprapping slopes of the channel 

through beach, 2,200 tons, at f 2.50, 5,500 

Incidental and contingent expenses, 10 per cent., . . 1,550 

Total f 17,050 

In making the above estimates no account has been taken 
of any land damages. If either of the projects for using 
Squeteague Pond should be adopted a considerable section 
of the neck of land lying between the pond and the harbor 
would be cut off from connection with the main land ; and, 
although this is apparently not used for any purpose at the 
present time, it cannot be assumed that the owners would 
not want damages. If either of these plans should be 
adopted, a portion of -the material excavated from the chan- 
nel could be used in building a causeway to connect this 
portion of the neck with the main land. 

The Board does not deem the advantages to the public to 
be commensurate with the cost of the improvement. 

The amount expended by the Board from the appropria- 
$356.33. 
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ocean. Considerable attention was also given to determin- 
ing at what other point it was necessary to build structures 
to carry out the objects of the act. After conferring with 
the selectmen, it was decided that a wall should be built along 
the crest of the beach lying between Damon's Island and the 
Glades at North Scituate. As the estimates for the work 
exceeded the balance available in the appropriation, the town 
voted to make up any deficiency, and appropriated $3,000 
therefor at the March meeting in 1902. Proposals were 
then invited, and it was found that, owing to the favorable 
prices obtained, the work could be done within the appro- 
priation made by the Commonwealth, and a contract was 
entered into on April 17, 1902, with Ward & Cummings, the 
lowest bidder, to build 1,456 feet of concrete sea wall along 
the crest of the beach, on the easterly line of the location of 
the highway over the beach. The work was completed 
July 30, 1902, at a cost, including superintendence and in- 
cidentals, of $6,345.35, or at the rate of $4.37+ a running 
foot. 

Since the completion of the wall the town has recon- 
structed the highway in a substantial manner. 

The total amount expended at Scituate since the passage 

of chapter 434 of the Acts of 1900, up to Dec. 1, 1902, is 

$12,189.03. 

West Bay, Osteuville. 

By chapter 491 of the Acts of 1902 the Board was author- 
ized to expend a sum not exceeding $7,500 for further 
improving, by dredging, the channel from Vineyard Sound 
to Osterville Bay in the town of Barnstable. After an 
examination, a contract was entered into with John H. Ger- 
rish on Aug. 8, 1902, to do the work for 32 cents a cubic 
yard, the same to be completed by May 31, 1903. Prior 
to signing the contract, releases were obtained from owners 
of land on the shores of the bay, permitting the dumping 
thereon of the material dredged, thereby diminishing the 
expense by avoiding the necessity of carrying that material 
into the sound. 
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in the offices of the city engineer of Holyoke, the Holyoke 
Street Railway Company, the Holyoke Water Power Com- 
pany and the registry of deeds at Northampton, as well as of 
local engineers, was collected, and tracings made of the 
various plans. These were sent to the office of the Board, 
and enlarged or reduced to make them conform to the scale 
adopted for the surveys. The information thus obtained was 
useful in locating the property lines, many of which are so 
marked on the ground as to have been otherwise unascer- 
tainable. 

Triangulation stations were selected and signals erected 
on all the main summits included within the area to be sur- 
veyed, and such additional ones as were required to give 
control to the work of the topographic party. These sta- 
tions were connected by triangulation with the stations 
established by the town boundary survey. Traverse lines 
were then run, following the various highways and wood 
roads around and through the territory, and from these 
lines the brooks, buildings and other structures were 
located, and elevations of the various portions of the terri- 
tory determined. 

As the field work progressed, notes were taken and plotted 
on a series of three plane table sheets, which were later 
carried into the field with the plane table for the .purpose of 
locating other details which could not be readily reached 
from the traverse lines. The field work was completed 
October 25, and the map of the land, on a scale of *4ooo» 
finished in the office. In addition to the location of the lots, 
brooks, buildings and other features, contour lines of ele- 
vations at intervals of 20 feet are indicated. After complet- 
ing the field work a tracing plan was made, showing the 
outlines of the various properties, and this was used by the 
real estate experts to assist them in locating the lots. A 
plan showing all the details of the surveys is appended. 

The survey covered an area of about 6% square miles, 
1(1 triangulation stations having been established, 52.3 miles 
of traverse lines run, and the elevation of the ground at 
4,200 points determined. 

The Board, accompanied by its chief engineer and the 
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well founded, and that ampler powers must be obtained by 
the city from the Legislature before the Board could take 
further action. 

Miscellaneous Permits granted during the Year. 

Joseph L. Boardman, to remove gravel from Salter's Beach, in 

Plymouth. Granted Jan. 28, 1902. 
Edison Electric Illuminating Company of Boston, to erect a 

temporary building on Batchelders wharf, so called, on Fort 

Point Channel, in Boston. Granted Feb. 19, 1902. 
Trustees of the Main Street Land Trust, to dredge material 

from Charles River on the Cambridge side of the channel near 

West Boston bridge. Granted Feb. 26, 1902. 
Jeremiah O'Riorden, to dredge a channel leading from the main 

channel in Weymouth Back River, and to dump .the dredged 

material near the shore line of said river. Granted April 1, 

1902. . 
Park Commissioners of Marblehead, to take stone for paving 

purposes from Hines' Beach and Ballast Beach, in Marble- 
head. Granted April 11, 1902. 
Rowe Brothers Company, to dredge material from Merrimac 

River. Granted May 5, 1902. 
C. M. Cole, to dump material dredged from Hog Island harbor 

at West Falmouth, in Buzzards Bay. Granted May 16, 

1902. 
J. K. Gannett, Jr., to remove gravel from North Scituate Beach, 

in Scituate. Granted May 26, 1902. 
Louis T. Cushing, to remove gravel from Collier's Beach, in 

Scituate. Granted June 24, 1902. 
Marblehead Cemetery Commissioners, to take stone for paving 

puq^oses from Ballast Beach, in Marblehead. Granted Sept. 

18, 1902. 
P. J. Mullin & Co., and J. C. Murphy, to construct three 

dolphins in Boston harbor near the Reserved Channel at 

South Boston. Granted Sept. 25, 1902. 
New England Dredging Company; to dredge material at Shirley 

Gut, in Boston harbor. Granted Sept. 25, 1902. 
New England Dredging Company, to use for storage purposes a 

portion of the Commonwealth flats at South Boston on the 

northerly side of the Reserved Channel. Granted Sept. 

25, 1902. 
Jeremiah O'Riorden, to dredge material at Shirley Gut, in Boston 

harbor. Granted Sept. 25, 1902. 
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Boston Harbor. 

The entire repointing of the sea walls on Great Brewster Island 
and at Point A Her ton, 4,042 feet in length, was completed. On 
Deer Island the sea wall at the middle head, a large part of which 
was demolished by the storms of 1898, was rebuilt, and the rebuild- 
ing of the wall at the north head was commenced. 

In the main ship channel, at the upper middle, 888,884.5 cubic 
yards were dredged, mostly of clay, substantially completing the 
dredging to deepen the main ship channel (upper and lower) to 27 
feet at mean low water and widen it to 1,000 feet, with the excep- 
tion of some scattering shoals, which remain to be removed to ob- 
tain that depth in fulfillment of the requirements of the contract. 

In the upper main ship channel a contract for the excavation of 
3,446 cubic yards of rock was completed, and 99 small points 
of ledge were also removed, obtaining a channel through the ledges 
at the upper middle 27 feet deep and 500 feet wide. 

In the Broad Sound Channel, under the project adopted by the 
act of March 3, 1899, to obtain a channel 30 feet deep at mean 
low water and 1,200 feet wide, 380,844 cubic yards of hard pan, 
clay, gravel, sand and boulders were dredged, obtaining a channel 
1,000 feet in width and 30 feet in depth, excepting some shoal 
places on Devil's Back at the ocean end of the channel. 

Chelsea Creek. 

Thirteen thousand, two hundred and fifty-five cubic yards of 
mud were dredged, extending the channel 75 feet wide and 18 feet 
deep at mean high water to a point opposite the works of the 
Revere Rubber Company, and widening the channel 14 feet deep 
at mean high water, thence to Proctor's wharf, to 50 to 150 feet. 

Scitnate Harbor. 

Two thousand, eight hundred and eighty-seven cubic yards of 
gravel and beach shingle were dredged, completing the removal 
of a shoal that had encroached upon the dredged channel near the 
wharves. 

Plymouth Harbor. 

On Long Beach 6,52G.5 linear feet of riprap dike were built, 
containing 13,728 tons of stone, completing the building of the 
dike, 10,468 feet long, authorized by the act of March 3, 1899. 
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1902, for continuing this improvement. These funds will be 
applied toward the extension of the south jetty and to such repairs 
as may be necessary to both jetties. 

Merrimac River. 

The present approved project for the improvement of this river 
provides for a channel 150 wide and 7 feet deep at mean low water 
(ordinary low- water stage of the river) from Newbury port to 
Haverhill. The first work under this project was begun in 1901, 
and at the close of the fiscal year ending June 80, 1901, a total of 
4,792 cubic yards of material had been removed. During the 
past fiscal year dredging was continued, a total of 64,856 cubic 
yards of material being taken out during the year, exclusive of 
2.572 cubic yards of boulders removed. The work thus far done 
has completed the 150 foot channel to the full depth and width 
for a distance of about 1 J miles from Haverhill down river. 

The river and harbor act of June 13, 1902, appropriated 
$40,000 for the continuation of this work, and directed an exam- 
ination to be made of the river, with a view to obtaining a depth 
•of 9 feet to Haverhill. 

Harbor of Refuge, at Sandy Bay, Cape Ann, Mass. 

During the fiscal year operations have been continued on the 
construction of the substructure of the breakwater, a total of 118,- 
202 tons of rubblestone having been placed in it during the year. 
A small part of this stone was placed in the southern arm, to raise 
low places where the substructure had been beaten down by the 
sea. The substructure of the southern arm of the breakwater is 
completed to mean low water, except for a distance of about 70 
feet. Most of the work during the year was applied to the exten- 
sion of the western arm, which was raised to elevation — 12 for a 
distance of 400 feet from the angle at Abner's Ledge, and a core 
of the superstructure was built on this 400 foot section up to mean 
high water, 1 2 feet wide on top. 

The river unci harbor act of June 13, 1902, appropriated 
8200,000 for continuing this improvement. 

Rockport Harbor. 

No work has been done on this harbor since 1847, when two 
breakwaters were built at the mouth of the harbor. Since that 
time these breakwaters have so far deteriorated by the action of the 
sea that they fail to effect the purpose for which they were built. 
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[A.] 

[See page 4 of this report, ante.] 

CONTRACTS. 
The contracts entered into during the year are as follows : — 

March 25. With Lawler Brothers, for building sea wall and 
jetties at Stony Beach, in Hull, for the sum of 
|4.90 for each lineal foot of completed sea 
wall 8 feet high, $3.50 for each lineal foot of 
completed sea wall 6 feet high, and $2.50 for 
each lineal foot of completed spur jetty, — 
amounting to (7,854 92 

April 14. With the New England Dredging Company, for 
dredging in Boston harbor, near Fiske's wharf, 
for the sum of 29J cents for each cubic yard 
of material, measured in scows, — amounting' 
to about 29,000 00 

April 17. With Ward & Cummings, for building a conr 

crete sea wall at North Scituate beacli.for the 
sum of $4.09 per lineal foot, — amounting to 6,130 50 

May 9. With Seymour & Newell, for building a dike on 

the Connecticut River, at Hadley, — amount- 
ing to 1,460 00 

June 26. With the New England Dredging Company and 

the Eastern Dredging Company, for dredging 
section 1 of the anchorage basin in Boston 
harbor, for the sum of 16^ cents for each 
cubic yard of material, measured in scows, 
dredged and deposited at sea ; 19^ cents for 
each cubic yard of material, measured in 
scows, dredged and deposited on the Common- 
wealth flats, at South Boston ; and 18^ cents 
for each cubic yard of material, measured in 
the fill,rehandled and graded on the Common- 
wealth flats, at South Boston, — amountiug to 
about 202,000 00 
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IMS. 

June 26. With Geo. H. Breymann & Brothers, for dredg- 
ing section 2 of the anchorage basin in Bos- 
ton harbor, for the sum of 15 cents for each 
cubic yard of material, measured in scows, — 
amounting to about . . . f 97,740 00 

June 26. With Geo. H. Breymann & Brothers, for dredg- 
ing section 3 of the anchorage basin in Bos- 
ton harbor, for the sum of 16 J cents for each 
cubic yard of material, measured in scows, — 
amounting to about 100,238 60 

June 26. With Geo. H. Breymann & Brothers, for dredg- 
ing section 4 of the anchorage basin in Bos- 
ton harbqr, for the sum of 1 6 cents for each 
cubic yard of material, measured in scows, — 
amouuting to about 104,688 00 

July 3. With the J. S. Packard Dredging Company, for 

dredging at wharf of the Boston Molasses 
Company on the Commonwealth flats, at 
South Boston, for the sum of 14{ cents for 
each cubic yard of material, measured in 
scows, — amounting to 10,845 04 

July 9. With VJohn C. Cobb, for dredging a channel in 

South Bay, Boston harbor, for the sum of 23 
cents for each cubic yard of material, measured 
in scows, — amounting to about . . . 82,200 00 

July 10. With George Hayes & Co., for building a pile 

wharf on the Commonwealth flats, at South 
Boston, — amounting to 11,500 00 

July 31. With Eugene S. Belden & Sons, for building a 

stone breakwater in Apponagansett harbor, 
for the sum of $1.07 for each ton of stone 
placed in the work, — amounting to about . 30,000 00 

August 8. With Johu H. Gerrish, for dredging in West 

Bay, Osterville, for the sum of 82 cents for 
each cubic yard of material, measured in 
scows, — amounting to about .... 6,720 00 

Sept. 4. With Thomas H. Kiely, for furnishing riprap 

stone on the bank of the Connecticut River, at 
Hadley, for the sum of f 1.67 for each cubic 
yard of stone delivered, — amounting to . 1,647 84 

Sept. 4. With Jones & Meehan, for paving street and 

building drains on the Commonwealth flats, 
at South Boston, — amounting to about . . 5,724 00 

Sept. 8. With John H. Gerrish, for dredging a portion 

of Lake Anthony, at Cottage City, for the sum 
of f 70 per day, — amounting to 2,080 00 

Oct. 27. With the New England Dredging Company and 

the Eastern Dredging Company, modification 
of contract of June 26, 1902. 
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Oct. 29. With the New England Dredging Company and 

the Eastern Dredging Company, for dredging 
in Dorchester Bay, for the sum of 21 cents for 
each cubic yard of material, measured in 
scows, — amounting to ..... fl 1,760 00 

Total, about f 661,438 80 
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[B.] 

[See page 34 of this report, ante.] 



REPORT OF ENGINEER IN CHARGE OF CONNECTICUT 

RIVER WORK. 

To the Honorable Board of Harbor and Land Commissioners of Massa- 
chusetts, Woodward Emery, Esq., Chairman. 

Gentlemen : — Since my report of Nov. 9, 1901, relating to the 
protective work done that year on the easterly bank of the Con- 
necticut River in the town of Hadley, under the provisions of 
chapter 94 of the Resolves of 1901, the following matters have 
been attended to and work done : — 

Agawam Trespass. 

In January last I was notified that parties, abutters on the Con- 
necticut River in Agawam, without authority from your Board, 
were cutting the willows on the protective works put in there sev- 
eral years ago. The matter was referred to your Board, and fol- 
lowing your instructions I laid the matter before District Attorney 
John F. Noxon of Pittsfield. Following his advice and with your 
approval, I personally notified all parties having lands abutting on 
the river and against the State protective works in Agawam to re- 
frain from further trespassing or interfering with the State's work 
without consent of your Board. Since notifying them I have not 
learned of any further interference with the work. 

The expenses incurred in this matter were $27.96. 

Setting Willows. 

Willows were set last spring in the work done on the river bank 
in Hadley in 1901, and they have made a fair growth the past sum- 
mer. The willows for this were mostly cut on the Agawam work, 
the supply furnished on the Hadley banks by former settings hav- 
ing been nearly exhausted in covering the work done in 1900. 

The total expense of this work, including some slight repairs on 
a surface drain connected with the work of 1901, was $385.36. 
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The number of yards delivered was 926.85 ; at $1.67 per yard, 
is $1,547.84. 

Local help was employed, as in previous years, in laying the 
mats and riprap. 

The total cost of this part of the work, including surveys, mate- 
rial (aside from stone), labor and superintending, was $1,108.22; 
which, with the cost of stone delivered, makes the total cost of the 
protective work on the river bank for this season, exclusive of 
the dike and setting willows, $2,656.06. 

The area covered by the above work is 5,122 square yards, 
costing 51.85 cents per yard. There is yet some stone, already 
delivered, to be placed at the foot of the slope on the riprap, and 
this work will be attended to as soon as the river falls sufficiently 
to allow it to be done. 

Respectfully submitted, 

E. C. DAVIS. 

Northampton, Mass., Nov. 28, 1902. 
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It has been a great convenience to townspeople, and is highly 
appreciated by the many summer visitors. 

Since the beginning of the work of reclaiming the Province 
Lands, in the spring of 1894, which work was largely experi- 
mental, several kinds of trees, shrubs and plants have been tried, 
with varied results. The following may be mentioned, and value 
of each estimated : — 

Willows of Various Kinds. — None have proved of value, a 
small proportion living, but making no perceptible growth. 

Silver Poplars (Populus alba). — Not of sufficient value to war- 
rant use. 

Tamarix (Gallica). — Of no value; not adapted to the soil. 

Scotch Broom (Genista scoparia). — Has given fairly good 
results, but is liable to winter-kill, and does not propagate from its 
own seed, owing to the dryness of the surface of the ground. The 
only way it can be of use is by transplanting young plants which 
have been started in better soil. 

# 

Common Alder (Alnus communis). — Makes good growth; 
stands climate well ; only used by transplanting, not being able 
to get good results from seed. 

European White Birch (Betula alba) . — Will live, but too slow 
growth. 

Hornbeam (Corpinus betulus). — Of no value. 

Cocksspur Thorn (Crataegus Crus-GaUi) . — Of no value. 

Common Privet (Ligustrum vulgare) . — Of no value. 

Silver Maple (Acer dasycarpum) . — Not of sufficient value to 
warrant its use. 

Black Locust (Robinia pseudacacia) . — It seems of consider- 
able value ; makes good growth ; to be obtained from plants ; not 
able to get results from seed. 

Juniper (Juniperus communis) . — Of no value ; does not thrive. 

Tree of Paradise (Alanthus glandulosa) . — Easily raised from 
seed, but not adapted to soil ; of no value. 

Bayberry (Myrica cerifera) . — Easily transplanted ; spreads 
over the surface, and valuable for the work ; unable to raise it 
from seed. 

Native Pitch Pine (Pinus rigida) . — Valuable and reliable ; bears 
transplanting well, and does well from seed. 

Austrian Pine (Pinus Austriaca). — Easily raised from seed, 
and bears transplanting ; is doing well. 

Scotch Pine (Pinus sylvestris) . — Of good value ; easily trans- 
planted, and does well from seed. 
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White Pine (Pinus strobus). — Does not seem to lie adapted to 
soil or climate ; makes very slow growth. 

Seaside Pine {Pinus maritima) . — Starts easily from seed, but 
will not bear transplanting ; makes quick growth for first two or 
three years, then liable to die out ; not to be depended upon. 

Of the above-mentioned trees and shrubs, the following we con- 
sider of much value for the work, and think can be depended upon : 
native pitch pine, Scotch pine, Austrian pine, common alder, black 
locust, bay berry and Scotch broom. 

• 

Respectfully submitted, 

JAMES A. SMALL, 
Superintendent of the Province Lands. 
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